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OF VEGETABLES. 


motion. They conſiſt principally of a root, in- 
ſerted into the earth and abſorbing moiſture ; 
a trunk riſing above the earth, generally ſpreading 
out into branches bearing leaves, and ſupporting the 
fruQification, i. e. the flowers, fruit, and ſeed. 
Vegetables, that is to ſay, trees, plants, and herbs, 
are diſtributed into Claſſes; the claſſes are divided 


into Orders; and, as in the other departments of na- 


tural hiſtory, the orders are ſubdivided into Genera, 
containing all thoſe which agree in their parts of 
fructification; and the genera are again branched inio 
Species, conſiſting of every individual whoſe form 


and ftruQture is invariable and perpetual. Theſe par- 


ticulars form what is called the Science of Botany, 
from the Greek ward Bern, an herb. 

This branch of knowledge is very ancient. Solo- 
mon is recorded as having known all the plants, from 
the cedar of Lebanon to the hyſſop upon the wall. 
Hippocrates is the next, of whom we have any va- 
luable account : he ſpeaks of the virtues of about two 


hundred and thirty.plants, but does not deſcribe them. 
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Cratevas, or Crateias, a cotemporary of Hippocrates, 
deſcribes thoſe plants of whole virtues Hippocrates 
gives an account. After him flouriſhed Ariltotle, 
and then Theophraſtus, the diſciple of Ariſtotle, about 
3000 years before Chriſt. There yet remain nine 
books of his on the hiſtory of plants, and fix on the 
cauſes of them : he reckons about 500 plants. 
Among the Romans, Cato, Varro, Virgil, and - 
Columella, might be mentioned; but the moſt emi- 
nent were Dioſcorides, who lived under Antony and 
Cleopatra; and C. Plinius Secundus, under Veſpa- 
ſian and Titus. The former is called the prince of 
botaniſts, though the number of plants he has defcribed 
amount only to 600 ; but then he ſurpaſſed all others 
in aſcertaining their virtues and medical uſe. Galen, 
though he did not write profeſſedly on botany, has 
introduced many uſcful obſervations on the ſubjet ; 
and other phyſicians proſecuted this ſtudy, as far as 
it was immediately connected with their profeſſion, 
from the ſecond to the ſixth century of the Chriſtian 
#ra; ſuch as Oribafius, Aetius, Trallianus, and P. 
Egineta. c | 
The principal Arabian botaniſts, who cultivated 
this ſcience from the eighth to the twelfth century, 
were Meſue, Serapio, Razis, Avicenna, and Aver- 
hoes. The ſucceeding period, till the fifteenth cen- 
tury, was very unfavourable to ſcience: however, in 
this century, and eſpecially in the next, botany was 
revived by the pens of Leonicenus, Braſavolus, Cor- 
dus, Fuchſius, Bodæus, Matthiolus, Delacampius, 
and others. Turner, Gerard, and Tradeſcant, were 
the firſt botaniſts in England: they applied them- 
ſelves to the culture of medical and rare plants, to- 
wards the cloſe of the ſixteenth century. But it was 
after this period that botany began to acquire a con- 
ſiderable degree of importance and reputation, by the 
ingenuity and induſtry employed in collecting and 
claſſing new ſpecies of plants. It would be tedious 


to 
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to recount all the names of thoſe who are diſtinguiſſied 
in this reſpeQ ; let it ſuffice to mention Geſner, Dodo- 
neus, Cæſalpinus, Proſper Alpinus, the two Bau- 
hines, Columna, Parkinſon, Plukenet, Morriſon, 
Malpigini, Grew, Hermannus, Ray, Magnol, Tour- 
nefort, Sloane, Sherrard, Linnæus, and P. Miller; 
and, in our preſent day, thoſe who have ſo ably and 
elegantly improved the works of the preceding au- 
thors; as Dr. Gmelin, the younger Linnæus, Hoff- 
man, Jacquin, Retzius, Schreber, Bulliard, Berken- 
bout, Hedwig, Thunberg, Jn. Miller, Hill, Dick- 
fon, Stackhouſe, Velley, Milne, Blackwell, Trew, 
Curtis, Smith, Woodville, Withering, &e. Among 
which notices we muſt not omit the very elegant col- 
teftion of rare and curious plants from the coaſt of 
Coromandel, recently publiſned by Dr. Roxburgh, 
under the inſpedtion of Sir Joſeph Banks, at the in- 
ſtance of the Eaſt-India Company. 

But of all the means which have been thought con- 
ducive to the ſucceſsful cultivation of botany, none 
have proved of ſo much importance as the clear and 
diſtia& methods of arrangement, whereby the ſeveral 
claſles, genera, ſpecies, and varieties, of plants, may 
be readily diſtinguiſhed. Indeed it is eaſy to foreſee, 
that, in proportion as the ſyſtem of Linnæus prevails, 
and different writers agree in adopting the ſame lan- 
guage, the ſtudy of botany muſt be greatly facilitated 
and promoted. That celebrated writer diſtributes 
the ſyſtems which had previouſly obtained into hete- 
rodox and orthodox, The former are founded in an 
alphabetical arrangement; in the {truQture of the 
root ; in the different ſpecies of flowers : in the ha- 
bit of plants; their time of flowering; their native 
ſoil and climate; their medicinal uſe, and the order 
of the diſpenſaries. The orthodox ſyſtems, as he calls 
them, are either univerſal or partial; ſuch as belon 
to plants in general, or ſuch as are accommodated to 
the nomenclature and arrangement of particular kinds, 
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The univerſal ſyſtems are four; though, by various 
modifications, this number has been conſiderably aug- 
mented, Linnæus has diſtinguiſhed the ſeveral pa- 
trons of them under the claſſes and appellations of 
Fructiſtæ, Corohjia, Calyciſta, and Sexualiſie, The 
Fruthiſtz are ſuch as form the ſeveral claſſes of vege- 
tables from the pericarpium, the ſeed, and the recep- 
tacle ; of this number are Cælalpinus, Morriſon, Ray, 
Knaut, Hermann, and Boerhaave, The Coroliſtæ 
diſtinguiſh the ſeveral claſſes by means of the corolla 
and petals ; ſuch are Rivinus and Tournefort, and 
their diſciples. The Calyciſtæ diſtribute them from 
the calyx, as Magnol ; and the Sexualiſtæ found their 
ſyſtem on the different ſexes of plants, 

To this compendious abſtrati, it may be proper to 
add, that Cæſalpine, an Italian phyſician in 1883, 
waz the firſt ſyſtematic writer; and he diſtributed 
plants into claſſes according to the form of their ſeeds, 
Ray, from being firſt a ſructiſt, became afterwards a 
coroliſt. Boerhaave endeavoured to combine the ſyſ- 
tems of Hermann, Ray, and Tournefort ; but as the 
ſyſtem of the latter was at one time very generally 
received, and, notwithitanding the prevalence of the 
Linnæan or ſexual ſyſtem, has ſtill ſome advocates, 
it may be proper to obſerve, that Tournefort conſi- 


ders plants as compoled of five parts, viz. raots, 


ſtalks, leaves, flowers, and fruit: negleQing the three 
former parts, he diſtributes them into various claſſes 
according to the diſpoſition and ſtructure of the 
flower; and, in reſolving them into genera, he takes 
into conſideration both the flower and fruit. Mr. 
Ray, urged chiefly by the ſhort duration of the flower, 
ſought the characters of the ſeveral genera, not mere- 
ly in the flower and fruit, but in the figure of the 
organical parts, as the leaves, ſtalks, and roots, and 
in their colour, ſmell, taſte, and the outward ſurface 
of the whole plant. | 
The ſexual ſyſtem of botany is founded on a diſ- 
| covery 
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covery that there is in vegetables, as well as in ani- 
mals, a diſtinction of ſexes. This was not wholly 
unknown to the ancients ; but their knowledge of it 
was very imperfett. It will be ſeen hereafter, that 
the flowers of the generality of vegetables are her- 
maphrodite, containing in themſelves the charatters 
of both ſexes; but that, in the claſſes monoecia and 
dioecia, the ſexes are parted, and allotted to different 
flowers; and that, in the claſs dioecia in particular, 
the ſexes are even on different plants, the male flow- 
ers growing all upon one plant, and the female upon 
another. Now this laſt circumſtance the ancients had 
obſerved: indeed it could hardly eſcape their notice ; 
for the pa}m-tree, whoſe fruit was in eſtzem, being of 
the claſs dioecia, a very little obſervation was requiſite 
to teach them, that in theſe trees the corolla of the 
male was necefſary to ripen the fruit of the female. 
It ſeems therefore extraordinary, that this diſcovery 
ſhould not have led the ancients to detect the whole 
proceſs of nature in the propagation of the various 
ſpecies of vegetables; and yet it does not appear, by 
any of their writings that are come down to us, that 
they went farther than this obvious remark upon the 
3 apd ſome ſimilar notices concerning. the 

g. They had, indeed, from what they ſaw in theſe 
plants, formed a notion that all others were male and 
female likewiſe; but this notion was falſe, the far 
greater part having hermaphrodite flowers, and ſerves 
to convince us, that what they difcovered of the palm 
and fig was only a right gueſs, and not founded on 
any knowledge of the anatomy of flowers, either in 
thoſe trees or any other. 

In this dark ſtate the dottrine of the ſexes of vege- 
tables remained, not only through all the ages of an- 
tiquity, but almoſt to the end of the ſeventeenth cen= 
tury, the moderns ſeeing no more of this doQrine 
than the ancients had done before them; and hence 
ye have to this very hour in uſe, the falſe — 
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of male and ſemale ſpecies of cornus, pæony, ciſtus, 
and many others, which have all hermaphrodite flow- 
ers, the diſtinction in theſe caſes being grounded on 
nothing more than ſome difference in the habit of the 
two ſpecies with which the ſexes are no ways con- 
cerned. 

The honour of having firſt ſuggeſted the true ſex- 
val diſtinctions in plants appears to be due to our 
own countryman, Sir Thomas Millington ; from whoſe 
hints Dr, Grew, as the dottor himſelf acknowledges, 
was led to the obſervations he has given on this ſub- 
jekt, in his Anatomy of Plants. After this, Camera- | 
rius, Moreland, Geoffrey, Vaillant, Blair, Juſſieu, 
and Bradley, purſucd their enquiries and experiments 
ſo far as to remove all doubt concerning theſe diſco- 
veries; and, laſtly, the great Linnæus founded there- 
on the ſyſtem of botany, of which it is the objeQ of 
theſe pages principally to treat and explain. 

The ſexual bypothelis, on its firſt appearance, was 
received with all that caution that becomes an en- 
lightened age ; and nature was traced experimentally 
through all her variations, before it was univerſally 
aſſented to. Tournefort refuſed to give it any place 
in bis ſyſtem; and Pontedera, though he bad exa- 
mined. it, treated it as chimerical ; but the proofs 
which Sir Charles Linnæus has ſlated amongſt the 
aphoriſms of his Fundamenta Botanica, and farther 
explained and illuſtrated in his Philoſophia Botanica, 
are ſo clear, that the birth of animals is not more 
evidently the conſequence of an intercourſe between 
the ſexes, than that of vegetables; and it would be 
now as ridiculous for any one, who has inveſtigated 
the ſubjett, to doubt of the one as of the other. 
We ſhall not attempt to lay all theſe proofs before 
the reader ; but as it may be ſatisfaQtory to ſee ſome 
fact eſtabliſhed, that carries conviction with it, we 
ſhall here introduce an extract from Mr. Mylius's let- 
ier from Berlin, which is inſerted in the Philoſophical 

Tranſattions, 
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TranſaQions, vol. xlvii. concerning a remarkable ex- 
periment made on the palm tree. 
| 6 The ſex of plants (ſays Mr. Mylius) is very well 
confirmed, by an experiment that has been made here 
on the Palma major ſoliis flabelliformis. There is a 
great tree of this kind in the garden of the Royal Aca- 
demy. It has flowered and borne fruit theſe thirty 
years, but the fruit never ripened, and when planted 
it did not vegetate. The palm-tree, as you know, is 
a plania dioecia, that is, one of thoſe in which the 
male and female parts of generation are upon diffe- 
rent plants. We having therefore no male plants, the 
flowers of our female were never impregnated with 
the farina of the male. There is a male plant of this 
kind in a garden at Leipſic, twenty German miles 
from Berlin. We procured from thenee, in April 
1749, a branch of male flowers, and ſuſpended it 
over our female ones; and the experiment ſucceeded 
fo well, that our palm-tree produced more than a 
hundred perfectly-ripe fruit, from which we have 
already eleven young palm-trees, This experiment 
was repeated laſt year, and our palm-tree bore above 
two thouſand ripe fruit.” 

A fimilar fat may alſo be adduced from the culti- 
vation of the palm or date-tree in Africa, where dates 
ſupply the place of corn, and afford ſuſtenance to 
the people. The plantations are made in conſtant 
ſucceſſion, and conſiſt chiefly of female plants: they 
flower in April and May, at which ſeaſon the Arabs 
cut the male branches to impregnate the female : for 
this purpoſe they make an inciſion in the trunk of 
each branch they wiſh ſhould produce fruit, and place 
in it a bunch of male flowers; without this precau- 
tion the palm- tree would produce only abortive fruit. 
In ſome diſtricts the male branches are only ſhaken 
over the female. This prattice of impregnating the 
date-tree is very ancient: Pliny deſcribes it with great 
accuracy; and Kempfer informs us how neceſſary it 

Vor. XIV. No. 180. B was 
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was found by the oriental people, who live upon the 
produce of the palm. tree, to plant ſome male trees 
among the females, if they hoped for any fruit. And 
he ſays it was the practice of theſe people, during the 
rage of war, to cut down all the male palms, that a 
famine might afflict their proprietors ; and ſometimes 
even the inhabitants themſelves would deſtroy the 
male trees when they dreaded an invaſion, that their 
enemies might find no ſuſtenance in the country. 

Thus the ſexual hypotheſis was evidently known to 
the ancients, though the diſcrimination of the parts 
ſuppoſed to be the organs of generation in vegetables, 
is to be ranked among the diſcoveries and i improve 
ments of modern times. 


Or Taz STRUCTURE or 'VEGETABLES. 


OF the theory of Vegetation, or of the growth, 
propagation, and nutriment, of vegetables, our know- 
ledge is ſtill flight and ſuperficial. A cloſe inſpettion 
into the ſtructure of plants affords the beſt ground for 
reaſoning on this ſubject; and, indeed, every thing 
beyond it is little better than mere fancy and conjec- 
ture. On making a tranſverſe fettion of a tree, it 
appears to conſiſt of three diſtint parts, the bark, the 
wood, and the medulla, or pith. The bark conſiſts 
of two parts, the cuticle and the true bark. The 
cuticle of plants affords an external covering to all 
their parts. It conſiſts of numerous layers, eaſily 
ſeparable from each other, and of which the fibres 
are circular. The true bark may be conſidered as a 
congeries of cellular ſubſtance, in which are placed 
two kinds of organs, the veſſels peculiar to the plants, 
and the. longitudinal fibres. Of the uſe of theſe no- 
thing can be ſaid at preſent. 

On removing the bark, the word appears, Its 
ſubſtance is denſer than the bark, and its ſtruQure 
more difficult to be demonſtrated. But it has been 
diſcovered likewiſe to contain vaſa propria and lon- 

| gitudinal 


gitudinal fibres, and, beſides theſe, large veſſels with 
{piral coats, which run from one end of the tree to 
the other, and are denominated vaſa azria, or air- 
veſſels. 

Between the wood and the pith lies a green-co- 
loured ſubſtance, firſt accurately deſcribed by Dr. 
John Hill, and by him affirmed to contain all the 
parts of the plant in embryo: he gave it the name of 
corona. In the centre of the tree reſides the pith, 
which, in young plants, is very abundant, As they 
approach to maturity it grows drier, and appears in 
a {maller quantity; and, in very aged trees, it is en- 
tirely obliterated. . Its ſubſtance is cellular, and, ac- 
cording to the author juſt mentioned, it is of a ſimi- 
lar ſtructure in all plants. | 

Theſe are the ſolid parts of vegetables. But there. 
are likewiſe fluids or juices in vegetables; and theſe 
are of wo kinds. The one is of the ſame nature in 
all the variety of vegetables: the other varies accord- 
ing to the different plants in which it exiſts. The 
former, which is called the fuccus communis, when 
collected early in the ſpring, from an inciſion made 
in the birch or vine, differs little from common wa- 
ter. The latter, which is named the ſuccus proprius, 
poſſeſſes various properties in various plants, and 
gives to each its ſenſible, qualities. Theſe two juices 
never mingle. with each other in the tree, and the 
latter is found in the vaſe propria only. IT q 

It is not yet aſcertained, whether the juices of 
plants are tranſmitted through veſſels, or a cellular 
ſubſtance. Each fide of the queſtion has had its ad- 
. Yocates, who bave ſupported their reſpeQive opinions 
with probable arguments; but it is to be regretted, 
that, on ſo intereſting a ſubjeQ, no concluſion can be 
formed from the actual diſſection of vegetables. It, 
however, ſeems molt , probable, that all the fluids of 
plants are tranſmitted through veſſels. _ 
Botaniſts have made many experiments to aſcertain 
B 2 the 


12 NATURAL HISTORY 


the courſe of the ſap. Early in the ſpring, when the 
ſap begins to flow, incifions have been made in the 
trunk and branches of the trees, as far as the pith ; 
and, in ſuch caſes, it has been conſtantly found, that 
a larger quantity of ſap flowed from the ſuperior, 
than from the inferior, margin of the inciſion. This 
circumſtance led to the opinion, that in the beginning 
of the ſpring great quantities of moiſture are ab- 
ſorbed by trees from the atmoſphere, and hence the 
ſource of the abundance of ſap. But this concluſion 
is found to diſagree with the phenomena of nature, 
from the two following experiments: 1. Incifions of 
various heights being made in the ſtem of ſeveral 
plants, their roots were immerſed in a decoftion of 
log-wood, The roots abſorbed the coloured liquor, 
which at length began to flow from the ſuperior, and 
not from the inferior, margins of the inciſions; nor 
had the liquor extended itſelf much upwards, beyond 
the margin of the inciſion from which it was dif- 
charged. 2. In the ſeaſon, when the ſap flows moſt 
abundant]y, called the bleeding feaſon, a deep cut was 
made into the branch of a growing vine, and the 
greateſt quantity of ſap was diſcharged from the upper 
margin of the incifion: but a branch of the lame 
tree, cut in the ſame manner, being inverted, the fap 
flowed moſt copioufly from the other margin of the 
inciſion, which of courſe was now that next the root. 
On the other hand, the following experiments may 
be brought to prove, that, in the bleeding ſeaſon, the 
fap aſcends from the roots towards the branches. 1. 
Early in the ſpring, when little or no fap had as yet 
entered the plant, Dr. Hope made a number of in- 
cifions, of different altitudes, into the root and ſtem 
of a birch. As the ſap roſe, it firſt flowed from the 
ſuperior margin of the loweſt incifion, and then, in 
regular fucceffion, from the upper margins of the 
other incifions, till, at laſt, it reached the higheſt. 
2. If, in the beginning of the bleeding ſeaſon, w_ 
the 
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the ſap is found in the ſtem or branches, an inciſion 


be made in the root of a vine, a conſiderable flow of 


ſap will follow the wound. 3. The quantity of ſap 
is very generally proportioned to the humidity of the 
ſoil. 

When a portion of the bark and wood of the pine 


is cut from the ſtem, the ſuccus proprius flows in con- 


ſiderable quantity, both from the upper and under 
margin of the inciſion. Henee it occurred to bota- 
niſts, that this Juice might have little or no motion, 
and that its efflux from ſuch an orifice might depend 
entirely on its being freed from the preſſure of the 
bark and wood. But we cannot accede to this opi- 
nion: for although in the beginning, the ſuecus pro- 
prius flows from both margins of the ineifion, in a 
little while it is diſcharged from the ſuperior margin 
only. Hence it appears clearly, that the courle of 
this juice in its veſſels is never from the roots towards 
the — but always in the contrary direction. 
But beſides the veſfels of the ſuecus proprius, and 
thoſe conveying the fap, we muſt take into our view 
the air-veſſels, or vaſa atria. Theſe are chiefly ſitu- 


_ ated in the wood, leaves, and petals; but are wanting 


in the bark of trees, and in the herbaceous plants. 
They are formed by a number of ſmall filaments, ſpi- 
rally rolled up, fo as to form a cavity in the middle. 
The name of vaſa atria has been given them, be- 
cauſe they are empty of liquor, and becauſe a great 
quantity of air is certainly found in the wood of 
plants, where theſe veſſels are chiefly placed, and 
where there is no peculiar organization. They are 
ſuppoſed to be the inſtruments of reſpiration in vege- 
tables; but in what manner this function is performed, 
is not yet clearly underſtood, = 
Dr. Hill has demonſtrated, that the cuticle of plants 
is an organized ſubſtance, containing veſſels. In trees 
and ſhrubs theſe veſſels have an external opening: 
but in the herbaceous plants this is wanting. Trees 
oy | and 
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: and ſhrubs: only are poſſeſſed of vaſa atria; and, 
' when a plant is placed under the exhauſted receiver 
of an air- pump, the air enters through the cuticles, 

and only iſſues from the wood, in which the vaſa 
aEria are ſituated. From theſe circumſtances taken 
together, and conſidered attentively, we have reaſon 

to conclude, that the air's proper entrance to the vaſa 

a&ria is through theſe cuticular veſſels. Thus, in the 
early part of the ſpring, the gentle heat expands the 
mouths of theſe veſſels, before contratted by the win- 
ters cold. Into thele orifices the external air ruſhes 

and preſſes down to the roots. To theſe. it gives 

energy, as it does to the moving fibres of animals; 
and, by its preſſure, it may aſſiſt in propelling the 

Juices, upwards. An additional quantity of air is 
evolved by the internal motions of the plant, and the 
whole paſſes off with the perſpirable matter. In this 

way, there ſeems to be a circulation of air through. 
Plants, aſſiſting and aſſiſted by the powers which move 

the juices. On this account, trees overgrown with 

moſs, have few leaves, weak ſhoots, and no fruit. The 

praQice of gardeners is, therefore, to be commended, 

who, in the ſpring, ſtrip the moſs from the bark of 
aged trees, and, thus facilitating the acceſſion of the 

air, reſtore them to verdure and fruitfulneſs. 

We are next to conſider capillary attraction, which 
has generally been accounted the cauſe of the motion 
of the juices of plants; and the permanence of. the 
action of this power has been ſuppoſed to depend on 
the evaporation from the leaves. Of late years, in- 
deed, botaniſts have aſcribed to plants a vital power, 
which they believe aſſills the flow of the juices; and 
| this opinion is ſupported by the following reaſons. 
1. The deſcent of the juices, that is, their return from 
the branches to the roots, cannot be explained without 
the ſuppolition of a vital power regulating the mo- 
tion. A flow of fluids, through capillary tubes, will 
only take place when the reſiſtance at the one end is 

diminiſhed, 
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diminiſhed. This might account for the riſing of the 
ſap, when warmth is applied. to the leaves, but cannot 
account for its deſcending in the ſame circumſtances, 
that is, when the atmoſphere is warmer than the earth. 
But this takes place conſtantly with reſpett to the 
ſuccus proprius, and it is probable that part of the 
ſap has the ſame courſe both in the day and night. 
2. The exertions of many plants, on the application 
of ſtimuli, afford another argument in ſupport of their 
muſcular power; and the ſpontaneous motions of other 
plants confirm the ſame opinion. 3. Light, admitted 
to plants, increaſes their perſpiration, and- caules a 
leaf, before inverted, to reſume its natural poſition. 
The influence of darkneſs counteratts theſe effects, 
and it produces what is called /{cep in plants, although 
the heat of the atmoſphere be not dimimſhed. Theſe 
fats ſeem to prove the irritability, or muſcular power, 
of vegetables. 4. If the fluids of plants are conveyed 
through veſſels, can we ſuppoſe theſe tubes 10 be of 
ſo ſmall a diameter, as, by capillary attraction alone, 
to raiſe the juices from the roots to the ſummits of the 
loftieſt trees? 5. On the ſuppoſition. of the fluids 
being moved entirely by capillary atiraction, how hap- 
pens it, that the ſap of the vine flows from an inciſion 
made in the ſpring, and not from one made in the 
ſummer? In this caſe, as the veſſels remain the ſame, 
and the heat is at leaſt not diminiſhed, the efflux of 
ſap ought to be equally copious in ſummer as in ſpring. 
6. Capillary tubes, filled with liquor, do not diſcharge 
their contents when broken acroſs. But from the ſtem 
of a vine, cut tranſverſely, a large quantity of fluid is 

diſcharged, as has been demonſtrated by Dr. Hales. 
Plants, as well as animals, perſpire; and, in both 
caſes, this function is eſſential to health. By the ex- 
periments of Dr, Hale and M. Guettard, it appears, 
that the perſpirable matter of vegetables differs in no 
reſpett from pure water, excepting that it becomes 
ſooner putrid, The quantity perſpired varies, ac- 
cording 
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cording to the extent of the furface from which it is 
emitted, the temperature.of the air, the time of the 
day, and the humidity of the atmoſphere. As the 
leaves form the greateſt part of the ſurface, it is na- 
tural to ſuppoſe, that the quantity of theſe will very 
materially affect the quantity of the perſpiration. Ac- 
cordingly, the experiments of Dr, Hales have aſcer- 
tained, that the perſpiration of vegetables is increaſed 
or diminiſhed, chiefly, in proportion to the increaſe 
or diminution of their foliage. The degree of heat 


in which the plant was kept, according to the ſame 


author, varied the quantity of matter perſpired; this 
being greater, in proportion to the greater heat of the 

ſurrounding atmoſphere. The degree of light has 
likewiſe confiderable influence in this reſpett ; for 
Mr. Philip Miller's experiments prove, that plants 
uniformly perſpire moſt in the forenoon, though the 
temperature of the air, in which they are placed, 
ſhould be unvaried. M. Guenard likewiſe informs 
us, that a plant, expoſed to the rays of the ſun, has 


- its perſpiration increaſed to a much greater degree 


than if it had been expoſed to the ſame heat under 
the ſhade. Finally, the perſpiration of vegetables is 
increaſed in proportion as the atmoſphere is dry, or, 
in other words, diminiſhed in proportion as the at- 
moſphere is humid. The more vigorons and healthy 
the plant, the more copious the perſpiration ; this 
function, like the reſt, depending much on the vital 
energy. Exceſſive perſpiration ſeems to hurt, and 
even ſometimes to deſtroy, vegetables; defedive per- 
ſpiration is equally injurious. It is alſo found, that 
this function is performed, chiefly, if not altogether, 
by the leaves and young ſhoots. That it may be pro- 
perly carried on, all leaves are deciduous; m thoſe 
trees called ever-green, there being a conſtant ſuceeſ- 


fion of leaves, to prevent the organ of perſpiration 


from becoming rigid. 
Dr. Hales firſt obſerved, that a quantity of moiſture 
| | is 
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is abſorbed by plants, when expoſed to a humid at- 
moſphere. This abſorption, as well as the perſpira- 
tion, is performed by the leaves; but in what manner 
is not yet aſcertained. Experiments made by M. 
Guettard ſhow, that perſpiration is more conſider- 
able from the upper, than from the under, ſurface of 
the leaves; and thoſe of the ſame author, of Duhamel, 
and Bonnet, demonſtrate, that abſorption, on the con- 
trary, is much greater at the inferior ſurface than at 
the ſuperior, To prove this, the ſuperior ſurface of 
one leaf, and the inferior ſurface of another, were co- 
vered with varniſh, and the conſequence was, that 
the former, in a given time, ſuffered little diminution 
of weight, but the latter became much lighter. Again, 
ſimilar leaves were laid upon a ſurface of water, and 
it followed, that thoſe which had their ſuperior ſur- 
face inverted, gained little weight, and for the moſt 
part died in a few days ; while ſuch as had their infe- 
rior ſurface applied to the water, became much hea- 
vier, and flouriſhed many months. Theſe facts make 
it evident, that perſpiration and abſorption are not 
performed by the ſame veſſels, but that each has its 
peculiar organs. | 

It has been commonly ſuppoſed, that perſpiration 
takes place, chiefly, when the air is warm; and ab- 
ſorption, on the other hand, when it is cold and 
moiſt. © But, unleſs the veſſels peculiar to abſorption, 
which are placed in the under ſurface of the leaves, 
were kept conſtantly in action, they would neceſſarily 
collapſe or decay. All abſorbing organs have a pe- 
culiar ſtructure, and an action depending or life: that 
ſuch an organization is preſent in the leaves of plants, 
it is reaſonable to conclude, becauſe dried leaves do 
not abſorb. The fame reaſoning is applicable to the 
abſorption performed by the roots: for when a ſmall 
portion of the root of a hyacinth, growing in water, 
is cut off, the whole root dies, and new roots are ſhot 
Vor. XIV. No. 180. C out, 
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cording to the extent of the ſurface from which it is 
emitted, the temperature. of the air, the time of the 
day, and the humidity of the atmoſphere. As the 
leaves form the greateſt part of the ſurface, it is na- 
tural to ſuppoſe, that the quantity of theſe will very 
materially affect the quantity of the perſpiration. Ac- 
cordingly, the experiments of Dr. Hales have aſcer- 
tained, that the perſpiration of vegetables is increaſed 
or diminiſhed, chiefly, in proportion to the increaſe 
or diminution of their foliage. The degree of heat 
in which the plant was kept, according to the ſame 
author, varied the quantity of matter perſpired; this 
being greater, in proportion to the greater heat of the 
furrounding atmoſphere. The degree of light has 
likewiſe conſiderable influence in this reſpett ; for 
Mr. Philip Miller's experiments prove, that plants 
uniformly perſpire moſt in the forenoon, though the 
temperature of the air, in which they are placed, 
ſhould be unvaried. M. Gueitard likewiſe informs 
us, that a plant, expoſed to the rays of the ſun, has 


- its perſpiration increaſed to a much greater degree 


than if it had been expoſed to the ſame heat under 
the ſhade. Finally, the perſpiration of vegetables is 
increaſed 1n proportion as the atmoſphere is dry, or, 
in other words, diminiſhed in proportion as the at- 
moſphere is humid. The more vigorons and healthy 
the plant, the more copious the perſpiration ; this 
function, like the reſt, depending much on the vital 
energy. Exceſſive perſpiration ſeems to hurt, and 
even ſometimes to deſtroy, vegetables; defcaive per- 
ſpiration is equally injurious. It is alſo found, that 
this function is performed, chiefly, if not altogether, 
by the leaves and young ſhoots. That it may be pro- 
perly carried on, all leaves are deciduous; in thoſe 
trees called ever-green, there being a conſtant ſucceſ- 
fron of leaves, to prevent the organ of perſpiration 
from becoming rigid. © 

Dr. Hales firſt obſerved, that a quantity of moiſture 
| is 
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is abſorbed by plants, when expoſed to a humid at- 
moſphere. This abſorption, as well as the perſpira- 
tion, is performed by the leaves; but in what manner 
is not yet aſcertained. Experiments made by M. 
Guettard ſhow, that perſpiration is more conſider- 


able from the upper, than from the under, ſurface of 
the leaves; and thoſe of the ſame author, of Duhamel, 


and Bonnet, demonſtrate, that abſorption, on the con- 
trary, is much greater at the inferior ſurface than at 
the ſuperior, To prove this, the ſuperior ſurface of 
one leaf, and the inferior ſurface of another, were co- 
vered with varniſh, and the conſequence was, that 
the former, in a given time, ſuffered little diminution 
of weight, but the latter became much lighter. Again, 
ſimilar leaves were laid upon a ſurface of water, and 
it followed, that thoſe which had their ſuperior ſur- 
face inverted, gained little weight, and for the moſt 
part died in a few days ; while ſuch as had their infe- 
rior ſurface applied to the water, became much hea- 


vier, and flouriſhed many months. Theſe facts make 


it evident, that perſpiration and abſorption are not 
performed by the ſame veſſels, but that each has its 
peculiar organs. 

It has been commonly ſuppoſed, that verfpirativn 
takes place, chiefly, when the air is warm; and ab- 
ſorption, on the other hand, when it is cold and 
moiſt. But, unleſs the veſſels peculiar to abſorption, 
which are placed in the under ſurface of the leaves, 
were kept conſtantly in action, they would neceſſarily 
collapſe or decay. All abſorbing organs have a pe- 


culiar ſtrufture, and an action depending on life: that 


ſuch an organization is preſent in the leaves of plants, 
it is reaſonable to conclude, becauſe dried leaves do 
not abſorb, The ſame reaſoning is applicable to the 
abſorption performed by the roots: for when a ſmall 


portion of the root of a hyacinth, growing in water, 


is cut off, the whole root dies, and new roots are ſhot 
Vol. XIV. No. 180. C out, 
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out, having their extremities peculiarly adapted to the 


abſorption of nouriſhment. 

The noxious matter, carried off by perſpiration, 
requires large dilution to prevent its hurting the deli- 
cate ſtructure of the leaves, and in this ſtate accord- 
ingly it is thrown out on their ſurface. Here the 
noxious part is excreted, but part of the diluting fluid 
is re-abſorbed, to ſerve the purpoſe of ſecretion, 
which could not be performed, unleſs the common 
Juice or {ap were previouſly prepared. In the ſame 
manner, in the animal body, the ſaline and putrid 
matter, carried off by the urine, mul be liberally 
diluted, to prevent it from injuring the tender ſtruc- 
ture of the kidneys; yet, when it is ſafely lodged in 
the bladder, a part is re-ablorbed, and the groſſer 
excrementious matter is alone thrown out. Some- ' 
thing of the ſame kind happens in the perſpiration of 
animals. They certainly take in fomething uſeful 
from the ſurface of their bodies; and this is probably 
performed by veſſels opening outwards, different from 
the common exhalants. The great quantity of water 
abſorbed during the uſe of the pediluvium, and that 
angular ſymptom in diabetes, of the patient's voiding 
a much greater quantity of urine than there is liquor 


| taken in by the mouth, ſeem to confirm this aſſertion. 


Plants are poſſeſſed of a power of forming their 
different parts, and this is done by ſecretion. We 
may conjetture what the agents are which produce 
this effect, but in reſpe& to the manner of the opera- 
tion we are entirely in the dark. In animals, where the 
vital power is ſtrong, this is the principal agent in 
producing the new arrangement of parts, which is 
made in every ſecretion ; but in plants, where this 
power is weaker, it would be unequal to perform the 
function, if it were not aſſiſted by abſorption and 
fermentation. Wherever any firm matter is to be 
ſecreted, the veſſels have a convoluted courſe, to al- 


low 
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low the juice to be fermented, and the thinner parts 
to be ablorbed. In this manner, the ſtones and ker- 
nels of fruits are ſupplied with nouriſhment by fibres, 
which are much convoluted. The proper juice ſeems 
to be formed only when the ſap has aſcended towards 
the leaves, and is deſcending to the roots. The pa- 
bula, from which vegetables receive the matter of 
ſecretion, are contained in the ſurrounding elements. 
Some botaniſts have conceived. that plants, as well 

as animals, have a regular circulation of their fluids, 
Others think this very improbable. On both tides, 
recourſe has been bad to experiments; and, from 
theſe, conclutons perfealy oppolite have been de- 
duced. When a ligature has been fixed round a tree, 
in ſuch a manner that no juice could be tranſmitted 
through the bark, the tree has been found to thicken 
above the ligature; but below it, to continue of the 
{ame circumference. Hence ſome have concluded, 
that the ſap aſcends through the bark. Thoſe who are 
of a contrary opinion have found, that, in certain 
caſes, the juice aſcends through the bark only: for 
when a portion of the wood has been cut out, and 
the bark exactly replaced, the growth of the tree 
has been found to go on unchanged: hence it is ſaid, - 
that the juice is tranſmitted equally through all parts 
of vegetables, The experiments adduced on each 
fide of the queſtion are juſt, but the reaſonings on 
theſe, by each party, ſeem equally inconcluſive. The 
| analogy of animal nature appears to favour the opi- 
nion, that the juice riſes through the wood only, and 
deſcends only through the bark ; but this analogy is 
not complete throughout. The arieries are not 
placed in the internal parts alone, nor the veins in 
the external, but they accompany each other through 
every part of their diſtribution. In vegetables, the 
ſap riſes from the roots, but the proper juice deſcends 
towards them: in the deſcent of the juice, the wood 
acquires its growth, and abſorption is a conſtant attion 
2 of 
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20 NATURAL HISTORY 
of the leaves. Theſe obſervations render it probable, 


that there is a circulation of the juices; and, if there 


be, the veſſels which perform it, we may reaſonably 


believe, accompany each other through every part of 
their courſe. 


Or Tue PARTS or VEGETABLES. 


A perſfeQ plant is compoſed of a root; of a trunk 
or ſtem, with its branches; and of leaves, flowers, and 
fruit. By fruit, both in herbs and trees, is meant 
perfef feeds, whether accompanied, or not, with an 
eatable part, The frufiification, which implies the | 


flower and the fruit, requires the moſt minute inyeſ- 


tigation ; for on this the ſexual ſyſtem is principally 
founded. Therefore, to explain this ſyſtem, and il- 
luſtrate the curious fabric of a vegetable, we ſhall in- 


veſtigate its parts, and trace it upwards from the root 
to the flower; and then unfold the charafters of the 


Twenty-four Claſſes, i into which Linnzus has divided 
the whole Vegetable Kingdom. 


Of the Roor, 
The radix, or root, imbibes the nutritious juices of 


* 


the earth, and tranſmits them to the other parts. In 
point of duration, they are divided into three claſſes, 
viz. annual, or abiding only one year; biennial, a- 


biding two years; and perennial, abiding and reger- 


minating ſeveral or many years. Every root, after 


it has arrived at a certain age, acquires a double ſkin. 
The firſt is coeval with the other parts, and exiſts in 
the ſeed ; but afterwards there is a ring ſent off from 
the bark, and forms a ſecond ſkin: as for example, in 
the root of dandelion, towards the end of May, the 
original or outer {kin appears ſhriyelled, and is eaſily 


ſeparated from the new one, which is freſher, and ad- 


heres more firmly to the bark. Perennial plants are 


: ſupplied in this manner with a new ſkin every year; 


the oufer one always falls oft in the autumn and win- 
ter, 
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ter, and a new one is formed from the bark in the ſuc- 
ceeding ſpring. The ſkin has numerous cells or 
veſſels, and is a continuation of the parenchymatous 
part of the radicle. However, it does not conſiſt 
ſolely of parenchyma ; for the microſcope ſhows that 
there are many tubular ligneous veſſels interſperſed 
through it. 

When the ſkin of the root is removed, the true cor- 
tical ſubſtance or bark appears, which is alſo a conti- 
nuation of the parenchymatous part of the radicle, but 
greatly augmented, The bark is of very different 
{izes. In moſt trees it is exceedingly thin in propor- 
tion to the wood and pith. On the other hand, in 
carrots, it is almoſt one-half of the ſemidiameter of 
the root; and, in dandelion, it is nearly twice as 
thick as the woody part. The bark is compoled of 
two ſubſtances; the parenchyma, or pulp, which is the 
principal part, and a few woody fibres. The paren- 
chyma is exceedingly porous, and has a great reſem- 
blance to a ſponge ; for it ſhrivels conſiderably when 
dried, and dilates to its former dimenſions when in- 
fuſed in water. Theſe pores or veſſels are not per- 
vious, ſo as to communicate with each other; but 
conſiſt of diſtin cells or bladders, ſcarcely viſible 
- without the aſſiſtance of the microſcope. In all roots, 
thele cells are conſtantly filled with a thin watery li- 
quor. They are generally of a ſpherical figure; 
though in ſome roots, as the bugloſs and dandelion, 
they are oblong. In many roots, as the horſe-radiſh, 
piony, aſparagus, potatoe, &c. the parenchyma is of 
one uniform ſtructure. But in others it is more di- 
verſified, and puts on the ſhape of rays, running from 
the centre towards the circumference of the bark. 
Theſe rays ſometimes run quite through the bark, as 
in Jovage ; and ſometimes advance towards the mid- 
dle of it, as in melilot, and moſt of the leguminous 
and umbelliferous plants. Theſe rays generally ſtand 
at an equal diſtance from each other in the ſame 
| | plant; 
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plant ; but the diſtance varies greatly in different 
plants. Neither are they of equal ſizes: in carrot 
they are exceedingly ſmall, and ſcarcely diſcernible ; 
in melilot and chervil, they are thicker. They are 


| Hikewiſe more numerous in ſome plants than in others. 


Sometimes they are of the ſame thickneſs from one 
edge of the bark to the other: and ſome grow wider 


as they approach towards the ſkin. The veſſels, with 
| which thele rays are amply furniſhed, are ſuppoſed to 


be air-veſſels, becauſe they are always found to be dry, 
and not fo tranfparent as the veſſels which evidently 
contain the fap. 

In all roots there are ligneous veſlels diſperſed in 
different proportions through the parenchyma of the 
bark. Theſe ligneous veſſels run longitudinally 
through the bark in the form of ſmall threads, which 
are tubular, as is evident from the riſing of the ſap in 
them when a root is cut tranſverſely. Theſe ligneous 
ſap-veſſels do not run in direct lines through the bark, 
but at ſmall diſtances incline towards one another, in 
ſuch a manner that they appear to the naked eye to 
be inoſculated; but the microſcope diſcovers them 
to be only contiguous, and braced together by the 


parenchyma. Theſe braces or coarctations are very 


various both in ſize and number in different roots; 
but in all plants they are moſt numerous towards the 
inner edge of the bark. Neither are theſe veſſels 
ſingle tubes; but, like the nerves in animals, are bun- 
dles of twenty or thirty ſmall contiguous cylindrical 
tubes, which uniformly run from the extremity of the 
root, without ſending off any branches,, or ſuffering 
any change in their ſize or ſhape. N 
In ſome roots, as parſnep, eſpecially in ibe ring 
next the inner extremity of the bark, theſe veſſels 
contain a kind of lymph, which is ſweeter than the 
ſap contained in the bladders of the parenchyma. 
From this circumſtance they have got the name of 
lymph-dufts, Theſe lymph-dutts ſometimes yield- a 
| f muci- 
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mucilaginous lymph, as in the comfrey; and ſome- 
times a white milky glutinous lymph, as in the ange- 
lica, ſonchus, burdock, ſcorzonera, dandelion, &c. 
The lymph-duQs are ſuppoſed to be the veſſels from 
which the gums and balſams are ſecerned. The lymph 
of fennel, when expoſed to the air, turns into a clear 
tranſparent balſam ; and that of the ſcorzonera, dan- 
delion, &c. condenſes into a gum. The fituation of 
theſe veſſels is various. In ſome plants they ſtand in 
a ring or circle at the inner edge of the bark, as in 
aſparagus; in others, they appear in lines or rays, as 
in borage ; in the parſnep, and ſeveral other plants, 
they are moſt conſpicuous towards the outer edge of 
the bark; and in the dandelion they are diſpoſed in 
the form of concentric circles. 

The wood of roots is that part which appears after 
the bark is taken off, and is firmer and leſs porous 
than the. bark or pith. It conſiſts of two diſtin ſub- 
ſtances, viz. The pulpy or parenchymatous, and the 
ligneous. The wood is connetted to the bark by 
large portions of the bark inſerted into it. Theſe in- 
fertions are moſtly in the form of rays, tending to the 
centre of the pith, which are eaſily diſcernible by the 
eye in a tranſverſe fetion of moſt roots. Thele in- 
ſertions, like the bark, conſiſt of many veſſels, moſtly 
of a round or oval figure. The ligneous veſſels are 
generally diſpoſed in collateral rows running longitu- 
dinally through the root. Some of theſe contain air, 
others ſap. | 

The pith is the centrical part of the root. Some 
roots have no pith, as the wormwood, tobacco, &c. 
others have little or none at the extremities of the 
roots, but have a conſiderable quantity of it near the 
top. The pith, like every other part of a plant, is 
derived from the ſeed ; but in ſome it is more imme- 
diately derived from the bark : for the inſertions of 
the bark, running in betwixt the rays of the wood, 
meet in the centre, and conſtitute the pith, It is ow» 


ing 
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ing to this circumſtance, that, among roots which have 
no pith in their lower parts, they are amply provided 
with it towards the top, as in columbine, lovage, &c. 
The bladders of the pith are of very different ſizes, 
and generally of a circular figure. Their poſition is 
more uniform than in the bark. Their fides are not 
mere films, but a compoſition of ſmall fibres or 
threads; which -gives the pith, when viewed with a 
microſcope, the appearance of a piece of hne gauze 
or net-work. 

Thus we fee; the whole ſubſtance of a root is no- 
thing but a congerics ol tubes and fibres, adapted by 
nature for the abſorption of nouriſhment, and of courſe 
for the extenſion and augmentation of the whole plant. 
To illuſtrate what has been here tated, we have ſhown, 
in the Botanical Plate I. at fig. 1. a tranſverſe ſeQion 
of a root of wormwood, as it appears to the naked eye. 
Fig. 2. is a ſedtion of the ſame, magnified; a a, the 
kin, with its veſſels; 5 5. the bark; the round holes; 
cc, &c. are the lymph-· ducts of the bark: all the other 
holes are little ceils and ſap-veſſels. At d d are ſhown 
parenchymatous inſertions from the bark, with the 
cells, &c. The rays of the wood are repreſented at 
e e, in which the holes are the air-veſſels. 

Roots are diviſible into two parts, viz. the caudex, 
or body of the root; and the radzcula, radicle, or 
hitle root. The caudex, or body of the root, both 
aſeends and deſcends. The afcending caudex raiſes 
itſelf gradually above ground, ſerving often as a 
trunk, and produces the herb or plant ; and it is 
from hence Linnæus infers, that all trees and fhrubs 
are to be conſidered as roots above ground; becauſe 
trees, if inverted, will put forth leaves from the deſcend- 
ing caudex, and roots from the aſcending; ſo that the 
branches become roots, and the roots branches. The 
deſcending caudex ſtrikes gradually downward into 
the ground, and is terminated by the rad:cula, or ra- 
dicles, which are the fibres of the root, ading as fo 
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many mouths or channels whereby the nouriſhment 
is drawn into the body of the root, as into the ſto- 
mach of man, and thence communicated to the re- 
moteſt parts. 2 | 

A root is alſo diſtinguiſhed, according to its direc- 
tion and ſtrudture; as Perpendicular, when it runs 
direaly downwards, Horizontal, when it extends it- 
ſelf tranſverſely under the earth. Simple, when it 
has no ſubdiviſions. Ramous, when it is divided into 
lateral branches. Fufiform, when it is Oo n, thick, 
and tapering. Tuberous, when it conſiſts of 10undiſh 
bodies collected into a bunch; and theſe are either 
knobbed, palmated, faſciculated, or pendulous. Re- 
bent, or creeping, when it runs out to a diſtance, and 
puts forth radicles from ſpace to ſpace. Fibrous, ben 
it conſiſts only of fibres or filaments. Premorſe, 
when the termination is blunt, or not tapering. Ar- 
ticulate, when the radicles are jointed. Dentate, when 
formed like teeth. Bulbous, when confiſting of a 
bulb ; and theſe are either ſquamous or ſcaly, tuni- 
cate or coated, globe-ſhaped, ſolid, and teſticulate 
or double. In order more completely to illuſtrate the 
ſubject, a correct figure of each of theſe roots is 
iven in the annexed Botanical Plate I, Fig. 3. is a 

rous root, conſiſting of filaments only, as in vernal 
graſs. 4. A ramous root, which, like the trees and 
hrubs, ſubdivides into branching fibres, 5. A fufi- 
form or ſpindle-ſhaped root, gradually leſſening 
downward, as ſpring raddiſh. 6. A præmorſe root, 
as if bitten off, when the lower part is truncate, and 
the termination not tapering; as in plantain, ſcabious, 
and valerian. . 7. A repent or creeping root, creep- 
Ing horizontally under ground, as the flowering ruſh, - 
8. An articulated or jointed root, divided into joints, 

as couch-graſs. g. A dentated root, compoſed of 
articulations like teeth, as toothwort. 10. A tube- 
rous root, carnous or knobby, conneQted together 
by ſlender fibres, as piony. 11. A faſciculated root, 

Vor. XIV, No. 181. fleſhy 
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fleſhy and ſeſſile at the baſe of the footſtalk of the 
leaves, as ranunculus. 12. A palmatcd root, ſhaped 
like a. hand, as broad-leafed orchis. 19. A granu- 
lated pendulous root, baving grain-hke ſubſtances 
diſperſed on the fibres, as wood-forrel. 14. A 
ſquamous or ſcaly bulbous root, as white lily. 15. 
A tunicated or coated bulbous root, as daffodil, and 
onion. 16. A globe-ſhaped ſolid bulbous root, as 


the butter-cup. 17. A teſliculated, two-lobed, or 


double bulbous root, as two-leaved orchis. 


Of the Trunk or STEM. 


The trunk, or ſtem, is that part of a plant ariſing 
out of the root, and which ſuſtains the leaves, flow- 
ers, fruits, &c. Like the root, it conſiſts of three 
parts, viz. the bark, wood, and pith. Theſe parts, 
though ſubſtantially the ſame in the trunk as in the 
root, are in many caſes very different in their texture 
and appearance. The ſkin of the bark of the trunk 
is compoſed of very minute bladders, interſperſed 
with longitudinal woody fibres, as in the nettle, thiſtle, 


and moſt herbs. The ouiſide of the ſkin is viſibly 
porous in ſome plants, particularly the cane. The 


principal body of the bark is compoſed of paren- 
chyma, and innumerable veſſels much larger than 
thoſe of the ſkin. The texture of the pulpy part, 
though the ſame ſubllance with the parenchyma in 
roots; yet ſeldom appears in the form of rays running 
towards the pith; and when they do appear, they do 
not extend above half-way to the circumference. The 


veſlels of the bark are very differently ſituated, and 
deſtined for various purpoles in different plants. For 


example, in the bark of the pine, the inmolt are lymph- 

duQs, and exceedingly {mall : the outmoſt are gum 

or reſiniferous veſſels, deſtined for the ſecretion of 

turpentine ; and are ſo large as to be diſtinctly viſible 
to the naked eye. 

The wood lies between the bark and the pith, and 

| | _ conſiſts 
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conſiſts of a parenchymatous and a ligneous part. In 
all trees, the parenchymatous part of the wood, though 
much diverſihed as to ſize and conliſtence, is uni- 
formly diſpoſed in diametrical rays, or inſertions, - 
running betwixt ſimilar rays of the ligneous part. The 
true wood is nothing but a congeries of old dried 
lymph-duQas. Between the bark and the wood a new 
ring of theſe duQs is formed every year, which gra- 
dually loſes its ſoſtneſs as the cold ſeaſon approaches, 
and towards the middle of winter is condenſed into a 
ſolid ring of wood, 'Theſe annual rings, which are 
diſtinAly viſible in moſt trees when cut through, ſerve 
as natural marks to diſtinguiſh their age. The rings 
of one year are ſometimes larger, ſometimes leſs, 
than thoſe of another, probably owing to the favour- 
ableneſs or unfavourableneſs of the ſeaſon. 

The pith, though of a different texture, is exactly 
of the ſame ſubſtance with the parenchyma of the 
bark, and the inſertions of the wood. The quantity 
of pith is various in different plants. Inſtead of being 
ihcreaſed every year like the wood, it is annually di- 
miniſhed, its veſſels drying up, and aſſuming the ap- 
pearance and ſtructure of wood; inſomuch that in 
old trees there is ſcarcely ſuch a thing as pith to be 
diſcerned. A ring of ſap- veſſels is uſually placed at: 
tke outer edge of the pith, next the wood. In the- 
pine, fig, and walnut, they are very large. The pa- 
renchyma of the pith is compoſed of ſmall cells or- 
bladders, of the ſame kind with thoſe: of the bark, 
only of a larger ſize. The general figure of: thele> 
bladders is circular; but in ſome plants, as the thiſtle 
and 'borage, they are angular. Though the pith is 
originally one conneRed chain of bladders, yet as 
the plant grows old they ſhrivel, and open in different 
directions. In the walnut, after a certain age, it ap- 
pears in the form of a regular tranſverſe hollow divi- 
ſion. In ſome plants it is altogether wanting; in 
others, as the ſonchus, netile, &c. there. is only a 
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tranſverſe partition of it at every joint. "Theſe curi- 
ous properties of the trunk are repreſented in the 
Botanical Plate II. where hg. 1. ſhows a tranſverſe. 
ſection of a branch of Fraxinus, or aſh, as it appears 
to the eye. Fig. 2. repreſents the ſame ſeRion mag- 


nified; @ a, the bark; ö b, an arched ring of lap- 


yeflels next the ſkin; cc, the parenchyma of the 
bark wich its cells, and another arched ring of ſap» 
veſſels; d d, a circular line of lymph-duQs immedi- 
ately below the above arched ring; e e, the wood ; 
V, the firlt year's growth; g, the ſecond; x, the third 
year's growth; i i, the true wood; & A, the great air- 
veſſels; I, the ſmall ones; m m, the parenchyma- 
tous inſertions of the bark repreſented by the white 
rays; u, o, the pith, with its bladders or cells. 

The trunk, botanically conſidered, is of ſeven dif- 
ferent kinds, viz. caulis, culmus, ſcapus, pedunculus, 
petiolus, frons, and ſtipes. Caulis, a ſtem, is the pro. 
per trunk of a tree or herb, which lerves to elevate. 
the leaves and fruQifcation ; and is either ſimple, or 
compound. Simple ſtems are ſuch as proceed in a 
continued ſeries towards their {ſummits : compound 
are ſuch as are ſubdivided into ſmall ramuli or 
branches, and diminiſh as they aſcend, Culmus, a 
ſtraw, is the proper ſtem of graſſes, oats, barley, 
wheat; '&c. and elevates both the leaves and the fruc- 
tification. Scapus, a falk, is an univerſal trunk, 
raiſing the fruftification, but not the leaves, as in 
daffodil, winter green, lily of the valley, &c. Pedun- 
culus, a peduncle, or footſtalk of a flower, is a partial 
trunk, ſerving to unite the flowers with the root, 
ſtem, Ralk, or branch, of the proper plant or ttee 
to which they reſpeQtively belong. Petiolus, à peti- 
ale, or footftalk of a leaf, is a ſpecies of trunk that 
ſaſtens the leaves, but not the fructificatian ; a cir-, 


.cumſtance which diſtinguiſhes it from a peduncle... 


There are fome caſes where the fruftification and 
leaves are borne on the fame footſtalk, as in —.— 
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lea ved ciſtus, and Syrian mallow ; but theſe inſtances 
are very rare. Frons, is a ſpecies of trunk compoſed 
of a branch and leaf blended together, and is fre- 
quently united with the fruftification.. There is no 
expreſſion anſwerable to this term in our language. 
Frous, with the ancients, though frequently uſed in 
reſpett to trees in the ſame ſenſe with folium, a leafy 
implied, in its proper fignification, a part of the wood 
of the tree with the leaf; or, as we ſhould exprels it, 
a twig with leaves; and for this reaſon they never ap- 
plied the term to the leaves of herbs, which are al- 
ways called folza, but anly to thoſe of trees. Lin- 
næus availed himſelf of this old diftinRtion to make 
it a botanical term, expreſſive of the charater of 
Palms, and Filices or ferns; in the former of which 
the branches, and in the latter even the ſtem itſelf, is 
an. actual leaf. Stipes, is uſed to expreſs the baſe or 
trunk of a frons, and is applied only to the palms and 
ferns, and o the Fungi, or muſhrooms. It is uſed 

alſo to expreſs the thread, or fine trunk, that ſupports 

the pappus in downy ſeeds. In the annexed Plate of 
Trunks and Stems, fig. g. is the caulis; fg. 4. the 

culmus; fig. 5. the ſcapus; aa aa, peduncles; bbbb, 
petioles ; fig. 6. the frons ; fig. 7. the ſtipes. 

Trunks are again to be conſidered with reſpe& to 
their duration, direQion, figure, inveſtment, ſuper- 
fices, compoſition, and rami; that is, when. the 
branches form a part of 'the ſtem, 

1, Their DuxatTion., This is generally accord. 
ing to their texture, and vamed as follows : Herba- 
ceous, or herb-like, an annual ſtem, periſhing every 
year; as the water-plantain. Suffruticoſe, - or hall 
ihrubby, the root permanent, but the branches ſome- 
times withering ;, as the raſpberry, Fruticoſe, both 
ſtem and branches woody and abiding, as the currant. 
_ Arboreous, tree-like, having a ſolid trunk or ſtem, 
firm and durable; as the oak. Inanis, or pithy, hav- 
ing a ſpongy ſubſtance; as the elder and holyhock. 

a II. Their 
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II. Their Di R ECTroN, which admits of the ſol- 

lowing diſtintions. - Ere&, ſtraight, or ſtiff, riſing 
nearly in a perpendicular line; as the lacinated 
teaſel. Lax, looſe, or eaſily turning; as the triple- 
headed pond- weed. Obligue, growing awry, neither 
perpendicular nor horizontal: as the golden rod. 
Aſcending, riſing upwards, with a curve like an arch; 
as the garden ſage. Reclinate, or reclined, bending 
or inchning downwards; as the baſtard-orpine. In- 
curved, or bending inwards; as Solomon's ſeal. Nu- 
tant, or nodding, when the top or head turns down- 
ward; as the muſk thiſtle, and the nodding amaranth. 
Diffuſe, conſiſting of ſpreading branches; as the yel- 
low'tumitory. Procumbent, lying on the ground; as 
the cucumber.  Rootzng, producing ſhoots or runners - 
from the roots; as the ſtrawberry. Sarmentoſe, con- 
fiſting of long ſhoots or tendrils ; as the vine. Repent, 
creeping or trailing on- the ground, and occaſionally 
throwing out roots; as the ſtrawberry. Radicant, or 
paraſitic, ſtriking roots laterally, and growing into or 
upon other bodies; as the ivy, and trumpet-flower. 
Geniculated, divided by joints or knots; as the white 
miſletoe. Flexious, waved backwards and forwards 
from bud to bud; as the common ſmilax. Climbing, 
trailing and growing round ſome other body; as the 
hop. Voluble, twining about, and ſupporting itſelf 
upon ſome twig or branch; as the convolvulus, or 
bindweed : and theſe are either dextrorſum, twining 
from the right to the left, according to the motion of 
the- ſun, as the hop, and honeyſuckle; or ſiniſtror ſum, 
winding from the left to the right, contrary to the {un's 
motion; as the convolvulus, nightſhade, and kidney< 
bean.— The direttion of the nutant ſtem, of the Car- 
duus nutans, or muſk-thiltle, is ſhown at fig. 8; the 
procumbent tem, or cucumber, at fig. 9; the rooting 
and repent ſtew, or ſirawberry, at fig. 10; the genicu- 
lated, or miſletoe ſtem, at fig. 11; and the flexious ſtem, 
as Smilax, or rough bindweed, at fig. 12, of the Bota- 
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nical Plate II. The climbing dextrorſum, or hop, is 
ſhewn at fig. 13: and the voluble ſiniſtrorſum, Con- 
volvulus, or bindweed, at fig. 14 ; of the Botanical 
Plate III. | 

III. Their Ficurt, which admits of the follow- 
ing varieties. Teres, when the ſtem is round, or of 
a cylindrical figure; as dandelion. Semiteres, balf- 
round, or ſemi-cylindrical; as the belladona lily. 
Compreſſed, or flattened, with the two oppoſite ſides 
flat; as the water-aloe, or water-ſoldies. Anceps, 
two edged, flattened, with two ſharp ſides; as St. 
a wort. Angled, having the ſtem of an angular 
orm; as the Oſwego tea. Allo, diagonous, tetra- 
gonous, pentagonous, polygonous, having two, three, 
four, five, or many, angles; and alſo triquetrous, 
three ſquare, when they have three plane ſides ; and 
triangular, quadrangular, quintanguiar, multangular, 
when they have three, four, five, or many, fides; as* 
the melon-thiſtle.—Sce a figure and ſeftion of one 
of theſe angular ſtems, the caftus hexagonus, in the 
Botanical Plate III. at fig. 15; and of the melon- 
thiſtle, or many-angled Item, at fig. 16. 

IV. Their InvesTMENT; theſe are either Nudus, 
or naked of leaves, as when the ſtem is only covered 
with a ſmooth ſkin, and wholly deſtitute of leaves ; as 
the ſpurge, ſwallow-wort, horſe-tail, and dodder. Fo- 
tate, or leafy, when furniſhed with leaves; as the 
tree- primroſe.  Vaginate, or ſheathed, when the ſtem 
is ſurrounded with ſpatha. at the baſe of the leaves; 
as the rhubarb, Squamous, when covered with ſcales; 
as the prickly polypodium. Imbricated, when covered 
with- a cloſe ſucceſſion of ſmall leaves, placed like 
tiles on a houſe; as the great houſeleek.— The folate 
ſtem, or tree-primroſe, is ſhown at fig. 17; the vag:- 
nate (tem, or rhubarb, at fig. 18; and the imbricale 
fem, or houſeleek, at fig. 19. | | 

V. Their Sur ERTIcIESs; theſe are either Suberous, 
with a ſoſt elaſtic bark; as the cork-tfee. Rimous, 
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with the bark full of cracks and fiffures; as the oak. 
Tunicated, or the bark of the ſtem coated with ſkins 
and membranes; as the birch-tree. Striate, or 
freaked, when the ſtem is marked with very thin hol- 
low lines; as the wake-robin. Sulcate, or furrowed 

when the trunk is cut in with broad and deep grooves 


or channels; as the crowfoot and butter-cup. Gla- = 


$r:0us, or Tmooth, when the ſtems have a ſlippery, 
#tofly, and ſmooth, ſurface; as the water corn-flag. 
Scabrous, or rough, when covered with little rol. 
mg poims aud praminences; as the dwarf ſun-flower. 
Maricate, of prickly, when armed with ſharp points 
or prickles; as the caQtus paraſidica. Tomentoſe, the 
tem covered with down; as the moth-mullein. La- 


nated, covered with a ſoſt woolly hair; as the Ethio- 


pian ſage. Villous, or ſhaggy, covered thickly with 
hair; as the bairy inula. Piloſe, covered with hait 
thinly placed; as the white ſaxifrage. Hiſpid, co- 
vered with ſtiff briftles; as the lacinated teaſel. Acu- 
treated, when the ſtem is armed with Rtrong ſharp 
prickles; as the bramble. Spinous, armed with thorns 
or ſpines; as the hawthorn, ſſoe, &c. Urens, of ſting- 
ing, when armed with ſtings; as the common nettle. 
Stipulate, when ſupponed with leafy props on each 
fide the ſtem ; as the everlaſting pea; and this ftem, 
from its ſtipulate leaves, is alſo termed membranaceous. 
Bulbiferous, the ſtem bearing ſmall bulbs at the axillas 
of the leaves: as the bulb bearing lily.— The muri- 
cated ſtem is repreſented at fig. 20; the lanated, or 
Ethiopian ſage, at fig. 21 ; the hiſpid, Dipſacus laci- 
niatus, or cut-leaved teaſel, at fig. 22; the aculeated, 
or bramble, at fig. 23; and the bulb;ferous, or bulb- 
bearing lily, at fig. 24. 

VI, The ComProsiTionN. This is termed Enodis, 
when compoſed or made up without joints; as the 
- bulruſh, Simplex, or fimple, when the trunk riſes 


uniform and regular to the top; as in ſtitchwort. 


Simpliciſſimus, very fimple, when it has few or no 
| branches ; 
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branches; as dog's mercury. Entire, when the ſtem 
is undiwided ; as in bixthwort. Arttculate, when the 
trunk is compoied of many pieces or joints; as the 
Indian kg. Proliferous, when the ſtem ſends forth 
branches only from the apex of the ſhoots ; as che- 
Scotch fir. Dic hotomus, or forked, branching always 
into two parts or arms; as/the trunk of the white 
miſletoe. Brackiate, or branching oppoſite, he up- 
per pair croffing the next below; as in yellow cluſia. 
Subramous, the flem throwing out but few lateral 
branches; as .lizard's tail. Ramous, throwing out 
many lateral branches; as the ſtock July-flower. 
wry 2 very branchy, and growing out with- 
out order in all directions; as in molt trees. Vir- 
gated, having many ſlender twigs; as in firawberry- 
blite. Paniculated, when the branches are variouſly 
ſubdivided; as in the wild oat. Faſtigated, the branches 
aribng from a centre to an equal height; as tooth» 
leaved androſace. Patent, having numerous ſpread- 
ing branches; as in fennel. Diuaripate, the branches 
forming an obtuſe angle from the trunk; as in the 
coffee-tree.— The articulated trunk, or Indian fig, is 
ſhown at fig. 25 ; the dichotomus Item, or white mifles 
toe, at fig-11 ; and the diuaricate, or coffee-tree, at 
fig. 26. bk 5/6 | 1s 

* II. Raut, the branches, forming a part of. the 
ſtem. They are termed Alternate, when they come 
out ſingle one above another, following in gradual 
order; as the wolf's-bane, or monk's-hood. Diſtich, 
in two rows, hen the branches grow out in a hori- 
rontal direction; as in polypodium, or fern. Sar ſed, 
or ſcattered, when they come out irtręgularly; as in 
butcher's broom. Confert, when the branches are 
crowded cloſe: together; as in (cypreſs. Verticilate, 
the branches ſurrounding the trunk like the rays or 
ſpokes of a wheel; as in the great water-plantain, 
Coard ate, the branches ſhooting up perpendicularly 
cloſe together; as lautus tinus. Divergent, tbe 
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branches growing out far from the trunk, and ſpread- 

ing every way from the fame centre; as the eaſtern 
coffee- tree. Deflexed, when bending downwards 
archways ; as the weeping willow. Reflex, when 
turning upwards towards the trunk ; as yellow clufia. 
Retroflex, when bending back towards the trunk ; as 
the buckthorn. Fulcrate, when ſhooting out roots 
from the branches for props or ſupports; as the 
Bengal fig.—The diſtich rami of the fern, are ſhown 
at fig. 6; the fulcrate, at fig. 3; and the divergent, at 
fig. 26, of the above-mentioned plates, 


5 Of the Leaves. 


The leaves of plants conſiſt of the ſame ſubſtance 
with that of the trunk. They are full of nerves or 
woody portions, running in all directions, and branch- 
ing out into innumerable ſmall threads, interwoven 
with the parenchyma, like fine lace or gauze. The 
pulpy or parenchymatous part conſiſts of very minute 
fibres, wound up into ſmall cells or bladders, which 
are of various ſizes in the ſame leaf. All leaves, of 
whatever figure, have a marginal fibre, by which all 
the reſt are bounded. The particular ſhape of this 
fibre determines the figure of the leaf. The veſſels 
of the leaves bave the appearance of inoſculating ; 
but, when examined by the microſcope, they are 
found only to be interwoven, or laid along each 
other. What are called atr-veſſels, or thoſe which 
carry no ſap, are viſible even to the naked eye in 
ſome leaves. When a leaf is ſlowly broke, they ap- 
pear like ſmall woolly fibres, connected to both ends 
of the broken piece. 

Linnæus conſiders the leaves as the muſcles or 
organs of motion in plants; other writers call them 
the organs by which perſpiration and inſpiration are 
performed. Some plants have very thick fleſhy leaves, 
whole pulpy ſubſtance is always moiſt : theſe are ſuch 
as naturally grow upon dry barren rocks, and are ge- 
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nerally natives of warm countries, which, as they can 
draw in very little nouriſhment from the earth, per- 
ſpire only in a ſmall quantity. Tbe leaves of ſuch. 
plants have a thin compact ſkin over their ſurface, 
with minute pores, which prevent the deſcending} 
moiſture from penetrating into their ſubſtance and 
deſtroying them. The ſame ſtructute is alſo obſerv- 
able in the leaves of thoſe trees and ſhrubs which re- 
tain their verdure all the year; and they are known 
to imbibe and perſpire little moiſture in compariſon 
with the deciduous trees and ſhrubs: moreover, their 
nutritive juices are of an.oily exterior in their own 
quality, which ſecures them from the froſt. Plants in 
general are known to receive and tranſpire more, in 
equal time, than large animals; hence it appears that 
the leaves are neceſſary to preſerve the plant both in 
health and life. Jt has been found by accurate cal- 
culation, and repeated experiments, that a plant of the 
ſun-flower receives and per ſpires, in twenty-four hours, 
ſeventeen times more than a man. <2 


It is certain that no plant, to which nature has al- 
lotted leaves, can live without them ; but will cer- 
tainly die if they are pulled off as ſoon as they appear, 
This confirms the theory of the circulation through: 
their innumerable pores and veſſels. The leaves of 
rue ſeem full of holes, like a honey. comb; all the 
kinds of St. John's wort appear likewiſe ſtuck full of 
pin-holes to the naked eye, but the microſcope dif- 
covers, that the places where theſe; holes ſeem to be, 
are really covered with a very thin and white mem- 
brane. The under fide of the herb mercury looks as 
if rough-calt with filver, and all the ribs are full of 
white, round, tranſparent balls, faſtened by filken 
filaments, like ſo many grapes. - A — | 
like a rug, or ſhag, beſet with tufts of filver thrums, 
and embelliſhed with fine round cryſtal beads, or 
pendants, faſtened by ſlender foot-ſtalks. The under 
ſide of a roſe-leaf, and particularly that of the ſweet- - 
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briar, | 
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briar, appears diapered with ſilver. Every one knows, 
hat the leaves of ſtinging-netile are thick fet with 


ſharp pciekles, which penetrate the ſkin when touched, 


and oecafion! heat, pain, and ſwelling. Theſe ſymp- 


toms wete | imagined formerly 10 be owing to the, 
phickles being leſi i the wound ;; but the microſcope 
diſcoders ſomething mach more | wondertul in this 


plant, and fhows' that its prickles are formed: for ad- 


ing, inthe ſame manner as the ſtings of animals; for 
etety one of them is found to be a rigid body, 
hollow, und terminating in a very: fine point, with an 


opening near its end. At the bottom of this prickle 


there lies a pellutid bag, containing a limpid liquor, 
which upon the leaſl touching of the prickle, is in- 
Jetted through the fin, and produces pain and irri- 
tation by the pungeney of its falts. See Baker on 
the Microfcape; pi 269. The figure of the leaves 
of plants may be repreſented by boldivg one in the 
ſmoke. of refin, camphor, a candle, &c. whereby the 


leaf acquires a blackneſs, which, when preſſed: on 
white paper, gives the exact ge, ſhape, and parti- 


cular ramifications, of the fibres. This method may 
be of uſe to botaniſts, when they bave no cl in 
drawing; See Boyle's Works, abr. vol: i. p. 12. 
The ſtrud ere and diverfity of leaves, have given 
accalion: to their being divided. into three claſſes; viz. 
ſimple, compound, and determinate. | | 
I. Stwpis Leaves. Theſe are ſuch as have only 
2 fingle leaf on a petiole; but differ in reſpett to cir- 
cumicripuon, angles, ſinuſes, apices, margin, ſuper- 
ficies, and ſubſtance; by which properties their cha- 
rafters are reſpedtively diſtinguiſhed and. known. 
Crxeu mscRiePTION implies the form of the circum- 
ference ol leaves, when there are no angles or finuoſi- 
ties; in which reſpe& leaves are, Or bicular, or round, 
when "the longitudinal and: tranſverſe diameters are 
equal; and the: circumference: circular. Subrotund, 
or wundim, when the figure is neatly orbicular. 
6 8 Ovate, 
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Ovate, or egg-ſhaped, when the longitudinal diameter 
exceeds the tranſverſe; and the bale is circumſeribed 
wich the ſegment of a circle, but the apex narrower. 
Oval, or elliptic, when the longitudinal diameter ex- 
ceeds the tranſverſe, and the circumſcripiien of both 
upper and lower extremity is narrower! than the ſeg- 
ment of a circle. Parabolic, in the form of a patabolay 
when the longitudinal diameter exceeds the tranſverſe, 
and the figure contracting from the baſe upward: be- 
comes Semiovate, or half egg-ſhaped. Spatulate, re- 
ſembling a ſpatula, when the figure is roundiſh, but 
lengthened out by the addition of a linear bale that. is 
narrower. Cuneiform, or wedge-ſhaped,. when the 
longitudinal diameter exceeds the tranſverſe, and the. 
figure gradually contracts downwards, Oblong, when 
the longitudinal diameter, is twice, thrice, &c. the 
length of the tranſverſe, and the circumſcription: of 
each of the extremities is narrower than the ſegment 


of a circle. = 2 
ANGLES, are the prominent parts of an horizontal 
leaf. In reſpeR to theſe, a leaf is ſaid to be, Lanceo- 
late, or ſpear-ſhaped, when the figure is oblong, nar- 
rowing gradually at each end towards the extremi- 
ty. Linear, when it is every-where of the ſame 
breadth, though. ſometimes narrowing at the extremi- 
ties only. Aceroſe, or chaffy, when it is linear and 
fy as in the cypreſs, juniper, and yew. Su- 
e, or awl-ſhaped, when it is linear below, but 
gradually contratting towards the' top. Triangular, 
or three-cornered, when the diſk is ſurrounded by 
_ three prominent angles. Quadrangular, Quinguangu- 
lar, &c. four-cornered, five-cornered, &c. when four 
or five prominent angles lie round the diſk. Deltord, 
when the figure is a rhomb ; that is, having four 
angles, of which the two lateral ones are leſs diſtant 
from the centre than thoſe at the extremities, Rotundy 
or round, when it has no angles. | | 
SINUS, a hollow, is a term uſed to expreſs thoſe 


openings 
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openings or cavities in leaves which diſtinguiſh them 
into parts: in reſpett to theſe, leaves are ſaid to be, 
Reniform, or kidney-ſhaped, when they are roundiſh, 
and hollowed at the baſe, without any angles. Cordi- 
form, or heart-ſhaped, when they are ovate, and hol- 
lowed at the / baſe, and the hinder or lower part has 
no angles. Lunulate, or moon-ſhaped, when they are 
round, and hollowed at the baſe, and the lower part 
has no angles. Sagittate, or arrow-ſhaped, when they 
are triangular, hollowed at the baſe, and are furniſhed 
with angles at the lower part.. Haſtate, or javelin- 
ſhaped, - when they are triangular, the baſe and ſides 
hollowed, and the angles ſpreading. Pandureform, 
or fiddle-ſhaped, when they are oblong, broader above 
than below, and contratted in the ſides. Fiſſa, or 
cloven, when they are divided by linear ſinuſſes, and 
have their margins ſtraight ; and from the number of 
ſuch diviſions they are called Bifid, Trifid, Quadr:fid, 
Multzfid, & c. when cut into two, three, four, five, or 
many, ſegments. Lobate, or lobed, when they are 
divided to the middle into parts that ſtand wide from 
each other, and have their margins convex ; and from 
the number of theſe they are called Bilobe, Trilobe, 
Quadrilobe, or Quinquelobe ; conſiſting of two, three, 
tour, or five, lobes. Palmate, or hand-ſhaped, when 
they are cut longitudinally into many parts nearly 
equal; the diviſions extending themlelves downward, 
almoſt to the baſe where the fegments cohere. Pinna- 
tifid, or cut into wings, when they are divided tranſ- 

verſely into laciniæ that are oblong and horizontal. 
Zyrate, or lyte-ſhaped, when they are divided tranſ- 
verſely into laciniz, of which the upper ones are 
larger, and the lower ones farther aſunder. Lacinzate, 
or Jagged, when they are variouſly divided into parts, 
and thoſe parts in like manner indeterminately ſub- 
divided. Sinuate, or hollowed, when they have broad 
and ſpreading openings in the ſides. Partite, or di- 
vided, when they are ſeparated down to the baſe | 
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and from the number of divifions they are called 
Bipartite, Tripartite, Quadripartite, Quinguepartite, 
or Multi partite; divided into two, three, four, five, 
or many, paris. Integra, or entire, when they are 
without diviſions, and have no ſinus or opening. 
This ſtands oppoſed to all the kinds of divided leaves 
before deſcribed. | 

Ayex, the tip, is the extremity where the leaf ter- 
miuates. Leaves, in reſpect to their apices, are cal- 
led, Truncate, or lopped, when they end in a tranſ- 
verſe line. Præmorſe, as if bitten in the fore-part, 
when they are very obtuſe, and are terminated by un- 
equal notches or inciſions. Retuſe, or blunted, when 
they terminate in an obtuſe nus. Emarginate, or 
nicked, when they terminate in a notch. | Obtuſe, or 

blunt, when they terminate as it were within a ſeg- 
ment of a circle. Acute, or ſharp, when they termi- 
nate in an acute angle. Acumznate, or pointed, when 
they terminate in a ſubulate apex. Cirrhoſe, or claſ- 
pered, when they terminate in a claſper or tendril,; as 
in the ſuperb lily, flagellaria, and niffolia. - | 

The Maxi of a leaf is the outermoſt boundary 
of its ſides, excluſive of its diſk. Leaves, in reſpe&t 
to their margin, are called Sp:noſe, or thorny, or 
prickly, when the margin runs into points that are 
hard, ſtiff, and pungent. Inerm, unarmed, or ſmooth; 
which is oppoſed to ſpinoſe. Dentate, toothed, or 
indented, when the margin ends in horizontal points, 
that are of the conſiſtence of the leaf, and are ſepa- 
rated by intermediate ſpaces. Serrate, or ſawed, when 
the margin is cut into ſharp imbricate angles, that 
point towards the apex of the leaf. If they point 
towards the baſe, the leaf is ſaid to be retrorſum- 
ferrate, or ſawed backwards, Duplicato- ſerrate, or 
doubly-ſawed, When there is a two-fold ſerrature, 
the leſs upon the greater. Crenate, or notched, when 
the margin is cut into angles, that point towards nei. 
ther of the extremities; and theſe are obtuſely cre. 


nate, 
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nate, when the angles are rounded; or acutely cre- 


nate, ben the angles are pointed. | Duplicato-crenate, 
or doubly notched, when the notohes are two-fold, 


the leſs upon the greater. Regand, or bending back 


again, when the margin is terminated with angles, and 
interjacent ſinuſſes, that are both inſcribed with the 
ſegments of circles, forming a ſerpentine edge. Car- 
tilaginous, or griftly, when tbe edge of the leaf is 
ſtrengthened by a tough border, the ſubſtance of 
which differs from that of tbe leaf. Ciliate, laſhed, 
or fringed, when the margin is ſurrounded on al 
ſides wich parallel briſtles. Lacerate, rent, or rag- 
ged, when they are irregularly cut on the margin, 
unlike ſegments. Eroſe, or gnawed, when the leaf is 
ſinuate, and has other very ſmall obtuſe ſinuſſes or 
hollows: On its margin. Integerrimate, or very en- 
tine, when the outermoſt margin is entire and quite 
free from notches. 

SurER#1Icits, or ſurface, is the outſide, or what 
covers the diſk of the leaf; and reſpetts both the 
ſupine diſk or face of the leaf, and the prone difk or 
back of it. Leaves in reſpett to their ſurfaces are, 
Vaſcid, or clammy, when they are covered with a 
Juice that is tenacious or ſticky. Tomentoſe, or dow ny, 
when they ate covered with a nap of iaterwover 
hairs, ſcarcely percepiicle, that gives them a white- 
neſs.  Zanate, or woolly, when they are covered as 
jt were with a ſpider's web; as in ſage and iron-wort. 
Pilous, or hairy, when their ſurface is covered with 
diftiav bairs chat riſe to ſome length. Hirſute, or 
rougb wich hair, when they are hairy in a greater de- 


gree. Villous, or ſhaggy, 'when they are covered wiih 


a coarſer hair or ſhag. Hiſpid, or rough, when the 
diſk is covered with: a fl iffi ih ſort of brittles that are 
ſrangible. Scabrous, or rugged, when the diſk is co- 
vered .with tubercles, or little: knobs. Aculeate, or 
prickly, when the diſk is beſet with points that are 
ſharpand ſtiff. Striate, or fireaked, when the ſurface 
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is cut in, or ſcored longitudinally wich parallel lines» 
Papillous, or nipply, when it is covered with velicles, 
like little bladders. Pundate, or dotted, when it is 
beſprinkled with hollow points or dots. Vitid, or 
bright, when the {moothnels of the leaves-cauſes them 
to ſhine. Plicate, or plaited, when the diſk of the 
leaf riſes and falls in angles towards the margin; as 
lady's mantle. Undulate, or waved, when the. diſk 
of the leaf riſes, and falls in convexities towards the 
margin. Criſped, or curled, when the circumierence 
of the leaf becomes larger than the diſk admits of, 
and is thereby forced to undulate. All curled leaves 
are ranked as monſters. Rugous, or wrinkled, when 
the veins of the leaves contract into a narrower com- 
paſs than the diſk, ſo that the ſubſtance between them 
is obliged to riſe ; as in ſage. Concave, or hollow, 
when the margin of the leaf contracts, and becomes 
leſs than the circumſcription of the diſk, by which 
means the diſk is depreſſed. Venous, or veiny, when 
the vellels are brancbed all over the leaves, and their 
anaſtomoſes or joinings are obvious io the naked eye. 
Nervous, when they have {imple unbranched veſlels, 
that extend themſelves from the baſe to the apex. 
Coloured, when they change their green for ſome other 
colour; as in tri-coloured amaranth. Glabrous, or 
ſmooth, when the ſurface is void of all inequality. 

The SuBsTANCE of a leaf relpeats the conditions 
of its ſides : in this reſpe& leaves are, Tereies, or 
round like a pillar, when they are for the molt part 
cylindric. Semi-cylindric, like a halved cylinder; 
when they are round on one fide, and flat on the 
other. Tubulous, like a tube or pipe, when upon 
cutting them they appear to be hollow within, Car- 
nous, fleſhy, or ſucculent, when they are filled with 
a pulp. Compre//ed, or {liatied, when they are ſo com- 
preſſed by their oppoſite marginal ſides, that the ſub- 
ſtance of the leaf becomes greater than the diſk. Plane, 
or level, when they have both ſutfaces every where 
Vor. XIV. No. 181. F parallel. 
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parallel. Gibbous, or bunched, when by a plenitude 
of pulp both the ſurfaces are rendered convex. Con- 
vexz or rounding, when the diſk riſes higher than the 
ſides. Depreſt, or preſſed down, when the ſides riſe 
higher than the diſk. Canaliculate, or channeled, when 
a deep furrow runs along it, and ſinks it almoſt to a 
half-cylinder. Adcipites, or double-faced, when the 
diſk is convex, and there are two prominent longitu- 
dinal angles. Enſiform, or ſword-ſhaped, when they 
grow narrower from the baſe to the apex. Acinaci- 
form, faulchion or ſcimitar ſhaped, when they are 
fleſhy and compreſſed, with one edge convex and 
narrow, and the other ſtraighter and broader. Dola- 
briform, or hatchet-ſhaped, when their figure is round- 
iſh, compreſſed, and obtuſe; gibbous outwardly 
with a ſharp edge, and taper towards the lower part, 
Lingueform, or tongue-ſhaped, when they are linear, 
fleſhy, obtuſe, convex underneath, and often with a 
cartilaginous margin, Triguetrous, or three-cornered, 
when they are ſubulate, and bave three flat longitu- 
dinal fides. Sulcate, or furrowed, when they are 
ſcored longitudinally with numerous angles or ridges, 
and as many hollows or channels betwixt them. Ca- 
rinate, or keeled, when the prone part of the diſk is 
prominent longitudinally. Membranaceous, when they 
have no perceptible pulp between the two ſurfaces. 
II. Comround LEAVIESs.—A leaf is ſaid to be 
compound, when there are more than one upon a 
petiole or footſtalk ; and theſe are to be conſidered in 
reſpe ct to Structure, and Degree. By their Srxvo- 
TURE, is to be underſtood the inſertion of the foli- 
- oles, or little leaves, of which they are compounded ; 
and in this reſpe& leaves are called, Compound, when 
a fingle petiole. furniſhes more than one leaf. Articu- 
late, or jointed, when one leaf grows out at the top 
of another. Digitate, or fingered, when the apex of 
a ſingle petiole connetts many folioles; and they are 
termed Binate, Ternate, or Quinale, growing two, 
3 1 three, 
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three, or five, together, according to the number of 
folioles of which the digitate leaf conſiſts. Pinnate, 
or winged, when the ſides of a ſingle petiole connect 
many folioles. Pinnate with an odd one, when it is 
terminated by an odd foliole. A Cirrhoſe pinnate leaf, 
when it terminates in a cirrhus or claſper. An Abrupt 
pinnate leaf, when it is terminated neither by a foliole 
nor cirrhus. Oppoſitely pinnate, when the folioles ſtand 
oppoſite to each other. Alternately pinnate, when 
the folioles are produced alternately. Interruptedly 
pinnate, when the folioles are alternately leſs. Arti- 
culately pinnate, when the petiole common to all the 
folioles is articulate, or jointed. Decurſively pinnate, 
when the folioles are decurrent, or running down ; that 
is, extending themſelves downward along the petiole. 
Conjugate, when the pinnate leaf conſiſts of two fo- 
lioles only. 8 FE 
\, Dscrxsx, in a compound leaf, reſpeQs the ſubdi- 
viſions of the common petiole. In reſpeQ to which, 
leaves are, Decompound, when a petiole once divided 
connects many foſioles. Bigeminate, when a dicho- 
tomous petiole connects four folioles on its apices. 
Biter nate, or Duplicato-ternate, when there are three 
folioles on a petiole, and each foliole is ternate, as in 
barren- wort. Bipinnate, or Duplicato-pinnate, when 
the folioles of a pinnate leaf are pinnate. Pedate, 
foot-ſhaped, or branching, when a bifid petiole con- 
netts many folioles on its inſide only; as in paſſion- 
| flower and wake-robin. Supra-decompound, when 
many folioles are borne on a petiole that has been 
any number of times ſubdivided. Triternate, or Tri- 
flicato-ternate, when a petiole bears three folioles that 
are each of them ternate. Tripinnate, or Triplicato- 
innate, when a petiole bears many folioles, each of 
which are bipinnate. | | 
III. DerEAMINVATE LEAVES.— By the DzTER- 
MINATION of leaves is to be underſtood their cha- 
rater expreſſed from ſome circumſtance foreign to 
eir own particular ſtructure or configuration; as 
! F 2 from 
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from their Place, Situation, Inſertion, or Direfton. 
By the PLace of a leaf is meant the part where it is 
faſtened to the plant. In reſpe& to which, leaves are 
called, Seminal, or feed-leaves, which before were 
the cotyledons, or lobes of the feed, and are the firſt 
which appear. Radical, or root-leaves, ſuch as pro- 
ceed from the root. Cauline, or ſtem-leaves, ſuch as 
grow on the ftem. Ramous, or branch-leaves, ſuch 
as grow on the branches. Axillary leaves, ſuch as 
are placed at the coming-out of the branches. Floral, 
or flower-leaves, ſuch as are placed at the coming- 
out of the flower. ' 
By S1tTVAT10N, is meant the diſpoſition of the 
leaves on the ſtem of the plant. In reſpect to which, 
leaves are called, Stellate, ſtarry, or Vertzallate, 
whirled, when the ſtalk is ſurrounded in whirls by 
more than two leaves: and theſe again receive the 
denomination of Tern, Quatern, Quine, Sene, &c. 
necording to the number of leaves of which the far 
or whir} is compoſed; as in roſe-bay, African al- 
mond, and mare's-tail. Oppoſite, when the cauline 
leaves come out in pairs facing each other, and each 
pair is croſſed by the next, fo that they point four 
different ways. Alternate, when they come out fin- 
gly, and follow in a gradual order. Sparſed, or ſcat- 
tered, when they come out numeroufly about the 
plant, without order. Confert, or crowded, when 
they come out in quantities, fo as almoſt to cover 
the branches, and leave bardly any ſpace between 
them. Imbricate, when they are confert and erett, 
fo as to lie over one another, each covering a part of 
the following one. Faſciculate, or bundled, when 
many come out from the ſame point. Diſtich, in 
two rows, when the Jeaves all ſpring out from two 
ſides of the branches only. 
In reſped to their IxSERTIOx, (which is ufually 
at the baſe,) leaves are called, Peltate, or ſhield. 
faſhioned, when the petiole is inſe ried into the diſk 
of the leaf, and not into its baſe or margin; as in 
OE; Es, water-lily. 
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water-lily. Petiolate, when there is a petiole faſtened 
to the leaf at the margin of the baſe. Seſſile, or 
ſquat, when the leaf has no petiole, but is faſtened 
immediately to the ſtem. Decurrent, or running 
down, when the baſe of a ſeffile leaf extends itfe}f 
downwards along the ftem, beyond the proper baſe 
or termination of the leaf; as in the globe-flower, 
and thiſtle. Amplexicaul, or embracing the ſtalk, 
when the baſe of the leaf embraces the ſides of the 
ſlem croſſwiſe on both fides; or Semi amplexicaul, 
embracing the ſtalk in a leſs degree. Perfoltate, when 
the baſe of the leaf is continued acrofs the ſtem till 
it meets again, ſo as to embrace it all round; as in 
hare's-ear. Connate, or growing together, when two 
oppolite leaves join, and are united in one; as in 
hemp-agrimony, and honey-ſuckle. Vagimant, form- 
ing a vagina or ſheath, when the baſe of the leaf 
forms a cylindric tube that inveſts the branch. 

In reſpect to their DixtcTION, leaves are called 
Adverſe, when their ſides are not turned towards the 
iky, but towards the horizon; as in ginger. Obligue, 
when the bafe of the leaf looks towards the ſky, and 


.the apex or tip towards the horizon; as in the filver- 


tree, and crown imperial. Inflex, or bending in- 
wards, when the leaf is bowed upwards towards the 
ſtem, Adpreſt, when the diſk of the leaf lies cloſe 
to the ſtem. Eref, or upright, when the angle they 
form with the'ftem is extremely ſmall. Patent, or 
ſpreading, when they make an acute angle with the 
item. Horizontal, when they ſtand at right angles 
with the ſtem, Reclined, or, as ſome term it, Reflex, 
when they are bowed downwards, fo that the apex 
or tip is lower than the bafe. Revolute, or rolled 
back, when they are rolled downwards. . Dependent, 
or hanging down, when they point direQly to the 


ground. Radicant, or rooting, when the leaves throw 


out roots. Natant, or floating, when they lie on the 
ſurface of the water; as in pond-weed, and the water- 
lily. 
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lily. Demerſe, or ſunk, when they creep and grow 
under the water. — Theſe are the diſtinRtions which 
modern Botany has aſſigned to the different kinds of 
leaves. But to explain this ſubje& ſtill more com- 
pletely, we ſhall ſubjoin correct engravings of the 
Linnean arrangement, from the accurate and elegant 
deſigns of Mr. John Miller; following the alphabeti- 
cal order in which he has placed them. . 


Figures of the Simple Leaves. 


Prarr IV. Fig. 1. Accrole, the leaves every- 
where of the ſame breadth ; as in the pines, or Scotch 
fir. 

2. Acinaciform, or ſcimitar-ſhaped, as in fig-mari- 
old. | = 
5 Aculeated, ſharp- pointed or prickly, as the an- 
nual Barbadoes night- hade. | 
4. Acuminated, tapering or terminating in a point, 
as the leaves of the Malabar fig.— Acute, terminating 
in an acute angle, as the leaves at bg. 4, 43; 61, 62; 
and 33. 

| og Ng double-edged ; forming two oppoſite 
angles lengthways, the diſk being convex, as in Ber- 
mudiana. | | | . 

6. Bearded ; a tuft of briſtly hairs terminating the 
leaf, as in beaded fig-marigold. | | 

7. Bifid, divided into two parts, by linear ſinuſes 
and ſtraight margins, as in climbing mountain-ebony : 
alſo trifid, quadrifid, quinquifid, and multifid, accord- 
ing to the number of its diviſions. 

8. Bullated, when the ſubſtance of the leaf riſes 
high above the veins, ſo as to appear like rugæ or 
bliſters ; as the green tea. 

Channelled, having a deep groove or channel 
running from the baſe to the apex, as in Virginian 
ſpider-wort. By 

10. Carinated, or keel- ſhaped; the inferior or 
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back of the leaf reſembling ſomewhat the keel of a 
ſhip ; as the diſtich aloe. 

11. Carnous, or fleſhy ; being internally replete 
with a pulp or fleſhy ſubſtance ; as the greater houſe- 
leek. 

12. Cartilaginous, the margin ſtrengthened by a 
cartilaginous ſubſtance different from the diſk ; as 
the pyramidal ſaxifrage.—Ciliated, whoſe margin is 
eee by parallel briſtles, formed like the eye-laſh ; 
lee fig. 1 

13- Gow, the point terminating in a tendril; 
as the ſuperb lily. 

14. Coloured, when leaves deviate from the natu- 
ral green, and put forth other tints; as the tri-co- 
rs. amaranth. 

Compreſſed, when flattened on its marginal 
ſides, and the ſubſtance of the leaf becomes greater 
in the diſk ; as fig-marigold with variegated leaves. 
20 Convex, when the margin forms a concave 
w_ with the diſk ; as in peltated geranium. 

. Concave, riſing i in the reverſe order from the 
margin to the diſk; as perennial Martynia. © | - | 
18. Cordated, or heart-ſhaped, hollowed at the 

baſe, and deſtitute of angles; as black bryony. 

19. Cordated obverſely, when a heart-ſhaped leaf 
is fixed by the apex inſtead of the baſe, to the petiole 
or footſtalk; as wood-ſorrel; 

20. Cordate and ſagittate; as the leaf of wren 
wheat. 

21. Crenated, or notched, the margin being jag- 
ged with ſmall teeth or angles, inclining towards nei- 
ther extremity ; as wood-betony. 

22. Criſpid, undulated from the circumference of 
the margin, being too long for the diſk ; as curled - 
malva. All leaves of this deſcription are termed 
monſtrous, 

23. Cucullated, rolled up lengthways, in form of 
a hood or cowl; as the African-tree. crane's bill, 

24. Cuneiform, 
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24. Cuneiform, or wedge-ſhaped, when the length 
exceeds the breadth, gradually narrowing towards the 
baſe; as in purſlain-leaved craſſula. — Cuſpidate, 
ſharp-pointed, the apex terminating in a point like 
a ſpear; as ſhown at fig. 4, and 43. 8 

25. Cylindrical, in form of a cylinder or roller, 
as the hiſpid fig: marigold. 

26. Dedaleous, leaves whoſe texture is remarkably 
beautiful, and exquiſitely wrought ; as ſtoloniferous 
ſaxifrage, and beautiful Alſtroemeria. | | 

27. Deltoid, leaves whole angles are formed like 
the Greek delta A; as the delta-ſhaped fig-marigold, 
and the fea-purſlain tree. | WEE 

28. Dentated, having horizontal points like the 
teeth of a ſaw, of the ſame conſiſtence as the leaf, 
and placed at a little diſtance from each other; as in 
ſtrawberty-blite. f | | 

29. Depreſſed, when the centre of the leaf is 
— inwards, and the ſides riſe higher than the 
diſk ; as in fig-marigold with deformed leaves. 

3o. Dolabtiform; compreſſed, ſubrotund, and ob- 
'tuſe;, the under fide. roundiſh, in the ſhape of a 
hatchet, or axe; as the hatchet-ſhaped fi g-marigold. 

31. Echinated, or prickly, beſet all over with 
aculi or prickles, like a hedgehog ; as the ilex echi- 
natum, or hedgehog-holly.— Elliptic, when the lon- 
gitudinal diameter ſurpaſſes the tranſverſe, and ibe 
leaf narrows almoſt equally at the baſe and apex, as 

| ſhown at fig. 59.—Emarginate, when the apex of the 
leaf terminates in a notch, as in fig. 24. 

32. Emarginated acutely, when the notch is deep 
and narrow; as the filver fir. 

33- Emarginated obtulely, when the fides are 
rounded from the, apex ; as alder-leaved Hermannia. 
34. Emarginated circularly, when noicbed all 
round; as in the water navel-wort. | 
38 · Enfiform, ſhaped like a two-2dged ſword, ta- 
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pering gradually towards the point; as in aletris 
*UVaria. 

36. Eroſe, when a ſinuated leaf has its margin 
broken by ſmaller ſinuſes; as the ſhrubby African 
ſage. 

7 Gibbous, bunching out, or gouty; when, by 
means of the intermediate pulp, both ſurfaces of the 
leaf are rendered convex; as in cacalia ficoides, or 
foreign coltsfoot. 

8. Glabrous, or ſmooth, when the ſurface of the 
leaf is all over ſmooth and even; as the orange-tree. 

9. Haſtated, growing in a triangular form, the 
lateral baſe hollowed, and the angles ſpreading out, 
reſembling the head of an halbert; as in cacalia ſua- 
veolens, the American coltsfoot. 

40. Hirſute, rough, hairy, and ſhaggy in the diſk ; 
as the leaves of hollyhock.—Hilpid, covered irregu- 
larly with ſtrong fragile briſtles on the diſk ; as ſhown 
at fig. 25. | 

41. Integrum, or entire, when the margin of the 
leaf is perfectly even, and free from crenules or 
notches ; as broad-leaved orchis. 

42. Lacerated, when the margin is variouſly cut 
with irregular ſegments, as if rent or torn; as in the 
American groundſel.— Lanated, when the ſurface of 
the leaf appears of a cottony or woolly texture, -as if 
covered over with a ſpider's web; as in ſhrubby 
African ſage, fig. 36. 

43- Lanceolated, or lance- ſhaped, when the leaf is 
oblong, gradually tapering towards the extremity; 
and terminating in a point; as dog's-bane. 

44. Laciniated, divided firſt into laciniæ or ſeg- 
ments, and thoſe again irregularly cut into ſmall in- 
cilions ; as the bee larkſpur. 

. Linear, the lateral margins parallel, narrowing 
a little towards the apex ; as the belladonna, or daffo- 
dil lily; Lineated, the ſuperficies {lightly ſtreaked or 
marked longitudinally with parallel lines, not impreſſ- 
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ing the ſurface; as ſhown in the leaf of ſuperb lily, 
at fig. 13. 

46. Linguiform, or tongue-ſhaped, when the leaf is 
hnear and carnous, obtuſe and convex on the under 
ſide, the margin ſometimes cartilaginous ; as in diſtich 
aloe. | 

47. Lobated, or gaſhed, when the leaf is divided 
to the middle into diſtin lobes having their margins 
convex ; as the common maple. | 

48. Lunated, or moon ſhaped, when the leaves are 
ſubrotund, and hollowed at the baſe in the form of a 
creſcent ; as the Domingo paſſion- flower. 

49. Lucid; all ſuch leaves as are bright, ſhining, 
or gloſſy, and, as it were, reflecting light ; as the lau- 
rel, bay, &c. 9 

50. Lyrated, or lyre-ſhaped, divided tranſverſely 
into ſegments, the upper ones being larger, and the 
inferior diſtant from each other; as in hedge-muſtard. 
— Maculated, marked with ſpots of a different colour 
from the leaf, yet ſmooth and even with the ſuperfi- 
cies, as ſhown in the orchis-leaf, fig. 41. 

51. Membranaceous, having no diſtinguiſhable 
pulp between the membranes of the two ſurfaces ; as 
the Indian reed, | 

52. Mucronated, or dagger-ſhaped, the leaf termi- 


nating in a ſharp-point; as in Tartarian thriſt, 


53. Mucronated obtuſely, the leaf having a ſharp- 
pointed apex, with rounded ſlides; as Canadian aſa- 


rabacca. 
4. Multiparute, when a leaf is divided into many 


diſtinct paris or ſegments ; as wolf's-bane or monk's- 


Hood 


55. Nervous; leaves whoſe ſurfaces are full of 
nerves or fibres, extending from the baſe to the apex; 
as the great water-plantain. 

56. Oblong ; leaves whoſe longitudinal diameter 
is ſeveral times longer than the tranſverſe, both ex- 
tremities being rounded, but narrower than the ſeg- 

ments 
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ments of a circle; as the burning thorny plant or 
- tpurge. | 

57. Obtuſe; leaves blunt at the apex, but rounded 
elliptically or leſs than a circle; as in the obtuſe-leat- 
ed pepper. ac : 
58. Orbicular; the leaf forming a circle; as in 
the Indian ereſs. 

Pratt V. Fig. 59. Oval; leaves whoſe longitu- 
dinal diameter ſurpaſles the tranſverſe, and are nar- 
rowed at both extremities ; as the American mame. 

60. Ovate, when the longitudinal diameter is lon- 
ger than the tranſverſe, and the ſegment of the bafe 
circumſcribing a circle, the apex of the ſame form, 
but narrower; as the South-Sea tea. j 

61, Obverſely ovate, when the baſe is narrow, and 
the apex round, like an ovate leaf inverted ; as the 
. round-leaved water-pimpernel. 

62. Palmated, or hand-ſhaped, the leaf baving 
ſeveral diviſions almoſt to the baſe, ſpreading like 
an open hand, as the common paſſion-flower. 
6g. Panduriform, or fiddle-ſhaped, when the leaf 
is oblong, broad below, and narrowed at the fides ; 


as in fiddle-dock. 


64. Papillous, or nipply ; when the ſurface of the 
leaf is covered with dots or points like nipples; as in 
viper's bugloſs. | | 
- 65. Papulous, or bliſtered, when the leaf is over- 
| ſpread with little pimples or bliſters ; as the diamond 
| heoidea. YT | 
66. Parabolical, when the longitudinal diameter ex- 
ceeds the tranſverſe, and the leaf grows narrower 
the baſe upwards, forming, as it were, a para- 
bola ; as the baſtard horehound.—Partite, divided 
into lobes or ſegments; as bipartite, tripartite, qua- 
dripartite, quinquepartite, multipartite, according to 
the number of diviſions ; as in fig. 42, 44, 54, &c. 
67. Pentangular, having five prominent angles 
kurcounding the diſk ; as in peltated crane's-bill. 
G2 68. Perforated, 
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68. Perforated, or pierced, having holes or per- 
forations through the diſk ; as in perforated dracon- 
tium. 

69. Pilous, or hairy, the leaf being covered with 
long diſtin hairs; as in the hairy Pyrenean hawk- 
weed. 

70. Pinnatifid, or winged; the leaf being divided 
into long borizontal tranſverſe laciniæ; ; as in the pin- 
natifid ſtar-thiſtle, 

71. Planum, or plane; leaves whoſe ſurface is 
quite flat, free from any pulpy ſwelling, and neither 
concave nor convex; as broad-leaved ruſcus. 

72. Plicated, or plaited, the leaf being doubled 
or folded; as the white hellebore. 

73. Præmorſe, or bitten, the leaf ending abruptly 
or jagged, as if bitten off at the apex; as in palmetto, 
or dwarf palm, 

74. Pulverated, the leaf being covered over with 
a farinaceous or mealy duſt ; as the powdered auri- 
cula. 

75. PunRated, full of punQures, or hollow points 
or dots; as St. John's wort. 

76. Quadrangular, the leaf baving four prominent 
angles in the circumſcription of its diſk; as corn 
borſe-tai] : guinquangular, or pentangular, when the 
leaf has five angles; as in fig. 67. 

77. Quinquelobated, when a leaf has five diſtin 
lobes or diviſions ; as the ſycamore-tree. - 

78. Reniform, or kidney-ſhaped ; the leaf ſubro- 
tund, hollowed at the bale, without angles, reſembling 
a kidney; as in the European aſarabacca. 

79+ Retuſe, when the apex of the leaf is blunt, ter- 
minating in an obtuſe ſinus; as yellow cluſia. 

80. Rhomboid, or diamond- ſhaped ; the two late- 
ral angles being leaſt, and the bale broader than the 
apex ; as the ſmaller upright mallow. 

81. Rugous, or wrinkled ; when the ſurface of ef 
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leaf is rough, or riſes in bliſters, from the contraction 
of the veins; as in common lage. _ 

82. Runcinated, or notched, when the leaf is 
doubly and unequally ſerrated, the angles pointing 
. contrary to the ſerratures; as in dandelion. 

83. Sagittated, or arrow-ſhaped, the leaf triangu- 
lar, hollowed at the baſe, and turniſhed with angles; 
as the common arrow-head, | 

84. Scabrous, or rough, beſet with little tubercles 
on the diſk; as the leaves of hops. —Serpentine, when 
the edge of the leaf is cut in the form of a ſerpentine 
line, without ſerratures, angles, or corners; as in 
fig. 26 and g4. 

- 85. Serrated, notched, or jagged ; acutely, when 
the margin is notched with imbricated angles, and 
whoſe ſhorteſt ſides is next the apex; as dog's mer- 
cury. 

86. Serrated obtuſely, when the angles are obtuſe; 
as in ſtinking horehound. ö 

87. Serrated doubly, when the greater ſerratures 
are again cut into little notches or teeth; as in the 
bramble. be 

88. Sericeum, or ſilky, when the ſurface of the 
leaf is remarkably loft, and covered with filky hairs 
or down ; as the filver-tree. | 

89. Sctaceous, or briltle-ſhaped, when the leaf 
conſiſts only of ſmall briſtly fibres; as aſparagus. 

90. Sinuated, or indented, when the lateral ſinuſes 
are conſiderably dilated; as the common oak. 

91. Spatulated, or battledore-ſhaped, when the leaf 
is rounded at the apex, and lengthened downwards 
by a narrow linear baſe ; as the Canary houſeleek. 

92. Striated, ſcored on the ſurface with channelled 
ſtreaks or grooves, running lengthwiſe in parallel 
lines; as the round-rooted baſtard cyprels. 

93. Spinous, or thorny, running out into hard or 
rigid ſpines, or ſtinging prickles ; as prickly bear's- 
breech, 

94. Subrotund, 
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94. Subrotund, when the leaf is nearly circular in 
its circumference; as rhus cotinus, the ſumach or 
poiſon-tree. 

95. Subulate, or awl-ſhaped, gradually tapering 
from the baſe to the apex ; as meſembryanthemum 
bicolor, 

96. Sulcated, or furrowed, when the leaf is lon- 
gitudinally channelled ; as in greater fox-glove. 

97. Tomentoſe, or woolly, when the leaf is co- 
vered with a whitiſh down, whoſe bairs are interwoven 
and parallel; as the great white mullein.—Triangular, 
when the leaf has three prominent angles round the 
diſk ; as ſhown at fig. 20 and 27, which are the leaves 
of buckwheat and ſea-purſlain. 

98. Triqueter, or three-ſided, when the three ſides 
are equal; as in the flowering ruſh. 

9. Trilobous, or three-Jobed, when divided to 
the middle into three diſtin parts, with the margin 
convex; as the Carolina bay. 

100. Truncated, or blunt-topped, the leaf having 
its apex as it were cut off; as in the tulip-tree. | 

101. Tubulous, or hollow, when cut tranſverſely 
it is hollow within; as in common onion. + 

102. Villous, and viſcous, when the ſurface of the 
leaf is covered with hairs, and is clammy or viſcid ; 
as the cotton, or ſtinking grounſel.—Umbilicated, 
when at the inſertion of the peduncle, the leaf forms 
a cavity in the middle like a navel ; as the peltated 
geranium, fig. 16; the water navel-wort, fig. 24; 
and the Indian creſs, fig. 58. | BE, 

103. Urens, or ſtinging, when furniſhed with fra- 
gile ſtimuli, that are burning or ſtinging ; as the com- 
mon nettle. 

104. Undulated, or waving, when the diſk of a 
leaf riſes and falls convexly towards the margin ; as 
the Cape aloe: | 

105. Ventricoſe, narrowing at the end, ſwelling 
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out in the middle, and hollow within; as the purple 
ſide-ſaddle flower. 


Figures of the Compound Leaves. 


Plate VI. Fig. 1. Bigeminate, or twin-forked, 

| when a dichotomous or forked petiole has two foli- 

oles, 1. e. compound leaves, on the apex of each di- 
viſion ; as the ſenſitive plant, mimoſa unguis cati. 

2. Binate, in pairs, or one of the digitated leaves 
with two folioles only; as in gypſophila fabago. 

3. Bipinnate abrupt, when the pettole bas lateral 
pinnated wings, without a terminating foltole at the 
top; as the yellow nicker-tree. 

4. Bipinnate with an odd foliole, when the wings 
terminate with a foliole at the top; as in the Canada 
nicker-tree. | 

5. Compoſite, when a ſimple petiole bears ſeveral 
leaves upon it; as the crowfout or butter-cup. 

6. Conjugate, and biternate, when two folioles are 
on each petiole, and no more; as the everlaſting pea. 

7. Decompoſite, when a petiole once divided con- 
nects many folioles upon it; as rue. 

8. Deformed, when folioles of different figures are 
upon the ſame petiole; as in piony of the ſhops. 

9. Digitate, when more than one leaf is connected 
at the extremity of one petiole; as in the chaſte- tree. 
— Geminate, when two leaves grow out from the 
lame point in pairs; as ſhown at fig. 2. | 

Jugum, or jugate, is a winged leaf with a ſingle 
pair of ſolioles or leafits. Bi-jugate, has two pair of 
folioles or leafits. Trijugum, three pair; as in ſenna, 
caſſia-tora, fig. 10. Quadrijugate, having four pair; 
as In the caſſia-foliata, fig. 11. Quinquejugate, ſexi- 

jugate; as caſlia-biflora ; or twelve times jugate; as 
caſſia. javanica, fig. 12. 
13. Pedated, or bird-footed, when a bikd petiole 


_connetts folioles on its interior fide only; as in com- 
mon dragon. 


14. Pinnated, 
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14. Pinnated, or winged; abruptly, when a ſimple 

2 on its lateral ſides, bears many folioles or 

afits, without a terminating cirrhus or foliole; as in 
ſenna. 

15. Pinnated with an odd one, when a pinnated or 
winged leaf has a terminating foliole or leafit; as in 
the lervice tree. 

16. Pinnated alternately, when the leafits or foli- 
oles come out on each fide one after another ; as in 
indigo. | 

17. Pinnated interruptedly, when larger folioles 
are intercepted with ſmaller leafits between; as in 
agrimony. 

18. Pinnated with a cirrhus, when a pinnated leaf 
terminates with a tendril; as the garden pea. 

Pinnated articulately, when the petiole or ſtem 
af a pinnated leaf is articulated, and the leafits ſpring 
ſrom the articulations; as fagara tragodes. 

20. Pinnated decurſively, when the baſes of the fo- 
lioles are continued on the fides of the petiole or 
footſtalk of a pinnated leaf running down the ſtem ; 
as in the honey-flower.—Pinnated doubly, when the 
petiole of a pinnated leaf bears pinnated wings; as in 
hg. 3 and 4. 8 

21. Pinnafed triply, or triplicate, when the petiole 
of a bipinnated lea ſupports bipinnated wings; as 
in fern. 

22. Quinated, when a digitated leaf bas five foli- 
oles; as the bramble or blackberry. 

23. Supra-decompoſite, when many leafits are 

united on a many times divided petiole or footltalk ; 
as the yellow fumito 

24. Ternate, with the folioles petiolate, when a 
compound leaf has three petiolated folioles upon one 
petiole; as the African ſumach. 

25. Ternated ſeſſile, when the leafits grow imme- 
diately to the ſtem, without any 1 80 as the pigeon 
Pes. # 
26. Ternated 
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26, Ternated doubly, when three folioles are ſet 
on one petiole, and each petiole is ternate; as in bar- 
ren-wort. | 

27. Ternated triply, when one petiole bears three 
folioles, and each of the folioles is ternate ; as in the 
berry-bearing angelica with a naked ſtalk, | 


Figures of the Determinate Leaves. 


PLATE VII. Fig. 1. Appreſſed, the diſk of the 
leaves preſſing or turning towards the ſtem; as in 
mithridate muſtard. | 

2. Adverſe, when the leaves turn towards the 
ſouth, and not towards the ſky ; as ginger. 

3. Alternate, when the leaves, inſtead of growing 
out in pairs, are ſet one above another, in oppoſite 
directions; as the African kiggelaria. 

4. Amplexicaul, embracing the ſtem, when the 
baſe of the leaf entirely ſurrounds the ſtem tranſ- 
verſely ; as the white hellebore. 

5. Approximate, when many leaves occupy the 
ſame branch, ſo as to leave ſcarcely any ſpace bes 
tween them; as the berry-bearing yew. | 

6. Axillary, when the leaves grow out of the an- 
gles formed by the branches and the ſtem; as par- 
thenium or feverfew with entire leaves. 

7. Bifarious, when the leaves diverge; or point 
from oppoſite fides ; as the filver fir —BraQtz, or 
floral leaves, are ſuch as accompany the flowers; ſee 
fig. 17.—Cauline, leaves growing immediately on the 
ſlem, without any petiole or footſtalk, as in fig. 6. 

8. Coma, or buſhy ; when a bunch of leaves ter- 
minates the ſtalk, or flowering ſtem ; as in the crown 
imperial. | 

9. Connate, when two oppoſite leaves grow toge- 
ther, or unite at the baſe, ſo as to have the appear- 
ance of one leaf; as in laciniated teazel. 

10. Decurrent, or running down; when the baſe 
of a ſeſſile leaf extends itſelf downwards along the 
Vor. XIV. No. 181. H tem, 
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ſtem, beyond the proper baſe or termination of the 
leaf; as in peach-leaved campanula. | N 

11. Decuſſate, leaves divided in pairs, each pair 
growing alternately on oppoſite ſides of the ſtem ; as 
Oſwego tea. 

12. Demerſed, in aquatic plants, leaves ſunk be- 

low the ſurface of the water; as the water. violet. 
13. Dependent, or hanging down; leaves whoſe 
apex points directly to the ground; as moving French 
honey-ſuckle. | | 
14. Diſtich, leaves growing in two rows or lines, 
from the baſe to the apex ; as the deciduous cypreſs. 
15. Erect or upright, when the leaves form an 
acute angle with the ſlem; as corn-marigold with 
ſpear-ſhaped leaves. 55 
16. Faſciculated, many leaves growing in a tuft 
from the ſame point; as in the larch-tree, 

17. Floral; the bradtæ, or leaves that are annexed 
o, or grow near upon, the flower; as in large-leaved 
theobroma, or chocolate-nut-tree. The leaves on 
the top of the crown-imperial, fig. 8, are alſo bradtæ, 
or floral. N 
19. Imbricated, growing together ere, and mu- 
tually covering each other like tiles; as in common 
cypreſs- tree. 3 
19. Inflex, the leaves bending inwards towards the 
ſtem; as in calamiform fig- marigold. 

20. Natant, ſwimming on the ſurface of the water; 
as broad- leaved pond-weed. 

21. Oblique, when the apex of the leaf points ob- 
liquely towards the horizon; as the che quered tulip. 
22. Patent, when the leaves form an acute angle 
with the ſtem; as roſe-bay. | 

23. Perfoliated, when the baſe of the leaf entirely 
ſurrounds the ſtem ; or when the ſtalk grows through 
the centre of the leaf; as the New-England hemp- 
agrimony.—Petiolated, growing on a footſtalk at the 
margin or baſe; as in fig. 13 and 20. 

| - 24. Quaternate, 
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24. Quaternate, when verticillate leaves come by 
fours, having four in each whirl; as in Virginian 
clove lychnis. | 

25. Quinate, having five leaves growing from the 
ſame point ; as in Weymouth pine. 

26. Radicant, leaves bending to the ground, and 
taking root where they touch the earth ; as aſplenium 
rhizophyllum, ſpleenwort.—Ramous, when the leaves 
grow only on the branches, and not on the trunk ; as 
ſhown at fig. 6 and 31. 75 

27. Reclining, bending downwards; ſo that the 
apex of the leaf is lower than its baſe; as in ſtraw- 
berry-blite. 5 

28. Reſupinate, when the upper fide of the leaf is 
turned downwards, facing the earth, and the lower 
or under diſk is turned upwards, facing the ſky ; as 
alltroemeria pelegonia. p 

29. Revolute, when the leaf is rolled back, or 
curled under; as in ſweet-william. 

30. Seminal, or ſecd-leaves; thoſe leafits which 
ariſe immediately from the cotyledon, or lobes of the 
ſeed, after ſowing, and appear firſt out of the ground; 
as raddiſh.—Semi-amplexicaul, leaves which embrace 
or ſurround the ſtem only halt-way ; as ſhown in fig. 2. 
—Seſſile, when the leaves fit upon or grow immedi- 
ately to the ſtem, without any petiole or footſtalk; as 
in hg. 10. | - 

31. Sparſed, when the leaves are numeroully ſcat- 
tered on a plant, without any regular order; as in 
the myrtle-leaved polygala, or milk-wort.— Senate, 
when leaves grow in fixes, or come out at one joint 
in a ſtellated form; as ſhown at fig. 34. 

32. Trinate, when three leaves grow from the ſame 


y point; as in the marſh American pine. 

b 33. Vaginant, or ſheathed, when the baſe of the 

» leaf forms a ſheath that infolds the ſtem; as Indian 

ie reed. Vertical, when leaves grow erett, or in ſuch 
H 2 an 
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an upright poſition, that the apex of the one nearly 
touches the baſe of the ſucceeding ; as in fig. 15. 
34. Verticillate, leaves growing in whirls, or ſur- 
rounding the ſtem like the rays of a wheel; as in 
dyer's madder.—There is another ſpecies of leaves, 
called ſtipulæ, or ſtipules; being a ſort of props, or 
ſmall ſcales of leafits, generally ſituated at the baſe 
of the footſtalks, for the purpoſe of ſupporting them 
on their firſt appearance. They are ſufficiently evi- 
dent in the ſtalk of dog's mercury, repreſented at 
fig. 35. marked a, ö, c. 


Of the FrowER, or FrucTieicATION. 


Though the flower be ſubjeQ to ſuch a number of 
varieties, yet the eſſential parts being conſtant, and 
provided likewiſe with male and female organs, ſome- 
what analogous to. thoſe of the animal kingdom, 
Linnæus very judiciouſly fixed upon this part of the 
vegetable only, whereon to found the claſſification of 
bis ſexual ſyſtem. The term f/ructiſication was adopt- 
ed on purpoſe to include the fruit or ſeed; for, 
though the fruit does not ſwell and ripen till after the 
flower is fallen, its rudiment, or firſt beginning, is 
nevertheleſs in the flower, of which therefore it pro- 
perly conſtitutes a part. There is alſo another very 

curious fat, deſerving our notice, which is, that 
every flower is perfealy formed interiorly, many 
months before it appears outwardly ; or, in other 
words, the flowers which appear this year, are not, 
ſtrictly ſpeaking, the flowers of this year, but of the laſt, 
For inſtance, mezereon uſually — in January ; 
but theſe flowers are completely formed in the month 
of Auguſt 8 Of this circumſtance any one 
may be eaſily convinced, by only ſeparating the coats 


of a tulip-root about the beginning of September; 
and he will find that the two innermoſt diviſions form 
a kind of cell, in the centre of which ſtands the young 
flower, which is not deſtined to make its appearance 


till 
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till che following April or May. Hence Linnæus de- 
fines the fruQification to be, a temporary part of 
every plant, allotted to generation; whereby the 
Creator has eſtabliſhed the means of preſervation and 
increaſe to each individual of the vegetable tribe. 

By the rules of -Botany, a flower is diviſible into 
the following parts; 1. The Calyx, cup, or empale- 
ment, 2. The Corolla, leaves, or petals, which form 
the bloſſom; including likewiſe a part called the 
Nectary, or honey-cup. 3. The Stamina, or male 
organ; called alſo filaments, threads, or chives. 4. 
The Piſtillum, or female organ, by ſome termed the 
pointal. 5. The Pericarpium, or ſeed-veſſel. 6. The 
Semina, ſeeds, or fruit. 7. The Receptaculum, re- 
ceptacle, or baſe, on which the flower or fruttifica- 
tion is ſeated, Theſe ſeveral parts we ſhall now ſe- 
parately deſcribe, | 

The CaLyx is formed of the termination of the 
cortex or outer bark of the plant; which, after. ac- 
companying the trunk or ſtem through all its branches, 
at laſt breaks out with the flower in this new form. 
Its chief uſe is to encloſe and prote& the other parts. 
It is diſtinguiſhed by different appellations, according 
to the circumſtances with which it is attended, viz. 
Perianth ium, or flower-cup, when it is placed cloſe 
to the fructification. [nvolucrum, proper, when ſta. 
. tioned at the foot of an umbel, and at a diſtance be- 
low the flower; it is an univerſal involucrum, if 
placed under an univerſal umbel; or a. partial 
one, if under a partial. Amentum, or catkin, when 
the calyx proceeds from one common receptacle, re- 
ſembling the chaff of an ear of corn. Spatha, or 
ſheath, when it burſts open lengthways, and puts 
forth a ſpadix. Gluma, or buſk, when proper to 
graſſes, which it folds over with its valves; and the 
ſharp point or beard iſſuing from the glume is called 
* pv In moſſes, the calyx is termed Calytra, and 
is placed like a veil over the antheræ or ſtamens. In 


the 
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the fungi or muſhroom tribe, it is called Volva, or 
curtain, from its extended form. 

It may in ſome caſes appear difficult to diſtinguiſh 
a calyx from the brate or floral leaf, ſuch as is 
found to accompany the fruQification of the lime-tree, 
lavender, cow-wheat, and ſome others. They may 
however be diſtinguiſhed by this certain rule, that a 
calyx always withers when the fruit is ripe, if not be- 
fore ; but the floral leaf will remain longer. With- 
out attending to this, miſtakes might eaſily be made 
in hellebore, fennel- flower, paſſion-flower, wild Sy- 
rian rue, and others, in which the calyx is wanting. 
In many flowers the calyx is deciduous, dropping 
off as ſoon as the flower begins to expand; this is the 
cale with barren-wort, and poppy. 2 

We are next to confider the different ſtructure of 
the calyx, which admits of many variations and defi- 
nitions excluſive of the above. Thele chiefly depend 
on the fabric, and variety of the forms, which are to 
be diſtinguiſhed with regard to number, compoſition, 
parts, and ſegments, In reſpect to Number, the calyx 
is either ingie, as in the primroſe, and moſt flowers; 
double, as in common mallow, Syrian mallow, and 
anotta; or wanting, as in the crown imperial, tulip, 
and many of the liliaceous flowers. In reſpect to 
Compoſutzon, it is either imbricate, that is, compoſed 
of many ſcales lying over each other, as in hawk- 
weed, ſow-thiſtle, and oriental centaury ; ſquarroſe, 
or compoſed of ſcales divaricated on all ſides, and 
ſpreading widely open, as in common thiſtle, cotton 
thiſtle, and the greater fleabane ; aufus, augmented, 
having a ſeries of diſtin leaves, ſhorter than its own 
that ſurround its baſe externally, as in the tickſeed 
. ſunflower, water hemp agrimony, the pink, and car- 
nation; or mult: florous, common to many florets, as 
in-ſcabious, and the compound flowers. In reſpe& 
to its Parts, the calyx is either monophyllous, of one 
leaf, as in thorn-apple and alder-leaved Hermannia; 
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diphyllous, of two, as in fumitory and fumaria bulboſa; 
triphyllous, of three, as in Virginian ſpider wort; te- 
traphyllous, of four, as in barreu-wort and pearl- wort; 
pentapliyllous, of five, as in the rock-roſe, phealant's 
eye, and cerbera; hexaphyllous, of ſix, as in the bar- 
berry or pipperidge buſh ; and decaphyllous, of ten, 
as in the Syrian mallow and the prickly teazel. In 
reſpett to its Segments (which chiefly concern the mo- 
nophyllous calyx), it is either integer, or whole, as 
in genipa ; bid, or divided into two ſegments, as in 
hooded milfoil; tr:fid, in three, as in water plantain 
and Cliffortia; quadrifid, in four, as in elephant's 
head; quingquefid, in five, as in the bramble; ſeæſid, 
in (ix, as in pavetta ; oftofid, in eight, as in tormentil; 
decemfid, in ten, as cinquefoil and ſtrawberry; or 
duodecemfid, in twelve, as in willow-herb, W 
The calyx alſo varies with regard to its figure, 
which includes the terms of its equality, margin, and 
apex, In reſpe to its Figure, it is eicher globous, or 
globe-ſhaped, as in the berry-bearing chickweed, and 
burning thorny-plant, or ſpurge ; clavate, or club- 
ſhaped, as in viſcous campion ; reflex, bent back, as 
in the globe-thiſtle; or erect, upright, as in tobacco 
and primroſe. In reſpect to Equality, it is either 
equal, as in campion; or wnequal, as in helianthus ; 
or with the ſegments alternately ſhorter, as in cinque- 
foil and tormentil. In reſpett to its Margin, it is. 
either integerrimous, very entire, as in molt plants; 
ſerrate, or ſawed, as in ſome ſpecies of St. John's 
wort; or ciliate, fringed, with hairs like an eye-laſh, 
as in ſome ſpecies of blue- bottle, and knapweed. In 
reſpett to its Apex, or top, it is either acute, or ſharp, 
as in androlace, and great curled dock; acuminate, 
or pointed, as in henbane ; obtuſe, or blunt, as in 
water-lily and Garcinia ; or with one of its indents 
lopped off, as in vervain. | 1 
_ The calyx likewiſe differs in its proportion, ſitua- 
tion, and duration. With reſpett to Proportion, it is 
** either 
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either longer than the corolla, as in roſe-campion, 
pearlwort, and ſome ſpecies of antirrhinum; equal 
to it, as in ſome ſpecies of ceraſtium; or ſhorter, as 
in viſcous campion. In reſped to Situation, it is ei- 
ther a calyx of the flower, as in Linnea; or of the 
fruit, as in Morina; or of the fruf:fication, as in 
peony. - In reſpe& to Duration, it is either caducous, 
falling off at the firſt opening of the flower, as in poppy 
and barren wort; deciduous, with the corolla, as in 
barberry ; or perſiſting, till the fruit is come to matu · 
rity, as in ſnap-dragon and ratile- coxcomb. | 
The preceding variagions of the calyx chiefly ap- 
pertain to the perianthium. Thoſe which relate to 
an Involucrum are as follow: An involucrum is either 
monophyllous, as in hare's ear; K as in euphor- 
dia or ſpurge; triphyllous, as in flowering-ruſh, and 
water-plantain; tetraphyllous, as in dog-wood, and cor- 
nelian- cherry; pentaphyllous, as in carrot; or hexa- 
hyllous, as in the blood flower. The Spatha allo va- 

- ries, being either monophyllous, as in daftodil ; diphyl- 
lous, as in water-ſoldier ; or imbricate, as in the plantain- 
tree. 

In the engravings which are ſeleded to exemplify 
the ſexual claſſification, all theſe parts of the flower 
are figured in a great number of different inſtances ; 
we ſhall nevertheleſs give a few examples, in the an« 
nexed Botanical Plate VIII. in order that the learner 
may more readily comprehend the ſubjeA as we go 
on, and become maſter of it before we treat of the 
Genera and Varieties of plants. In this plate, fig. 1. 
repreſents a quinquefid calyx, or perianthium of the 
fructification; it is that of the bramble, which ſup- 
orts both the ſtamina and the germen, 2. A mono- 
phy llous perianthium or cup; the alder-leaved Her- 
mannia. g. A decaphyllous perianthium; the prickly 
teazel. 4. A globe-ſhaped calyx, with its ſegments 
above the germen; the burning thorny plant or (purge. 
5s. An imbricated perianthium; the oriental cen- 
taury. 
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taury. 6. A triphyllous involucrum, proper; the 


blue paſſion- flower. th An amentum, or catkin; the 
hazel nut-tree. 8. A {patha, or ſheath ; the arum ma- 
culatum, or wake-robin. g. A gluma, or huſk ; the 
wild oat. 10. A calyptra, or veil, covering the an- 
thera in moſſes ; the matted bryum. 11. The volva, 
or curtain, proper to the fungl, 7 

"The Cox ol LA, or bloſſom, is that beautifully-co- 
loured part of a flower, which attrafts the attention. 
of every beholder. It is compoſed of one or more 
petals, or bloſſom- leaves; and is ſaid, by Linnæus, 
to be an expanſion of the inner bark of the plant. 
Its uſe is ſimilar and ſecondary to that of the calyx 
ſerving as a defence to the delicate organs of ſex, tg 
the * * „and germen, which in general lie within 
the corolla, and ſeem to be the parts pregnant with 


perfume, as well as deſtined for the propagation of 


vegetable life. The leaves of which the corolla con- 


ſiſts are called petals, and are thus diſtinguiſhed from 


the green leaves of the plant, with which they might 
elſe be confounded, The ancients, indeed, ſeem to, 
have had no diſtin& term whereby to exprels this 
part of the fruklification; and hence Virgil, in de- 
ſcribing the amellus, a ſpecies of aſter, the flower of 
| Which has a yellow middle and purple rays, calls it 
a golden flower ſurrounded with purple leaves: 


Aurens ipſe (flos), ſed in folits, que plurima circum * - 
Funduntur, viola fublucit purpura mgre. Geor. iv. 


This. looſe expreſſion, which is chargeable rather on 


the language than the poet, bas miſled all his tranſla- 
tors: May and. Addifon, Dryden and Dr. Trapp; 
have all applied the colours of the flower to the leaves 
or boughs of the. plant. Dr. Trapp bas even applied 
the golden colour to the ſtem, and the purple to the 
leaves : i . £4 | SY; 
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For from one turf a 1 grove it bears; 

Us ſtem of golden hue, but in its leaves, | 
Which copious round it ſprout, the purple int 
Of: deep-dyed. violets more gloſſy ſhines. 


The ſtrufture of the corolla, like that of the e ca- 
yx, is ſubjeQ to a great number of variations. Ik, 
the corolla be monopetalous, or of one petal, it con- 
fiſts of two parts, viz. the Tube, or lower part, which, 
is uſually tube-ſhaped; and the, Limb, or upper part, 
which expands or ſpreads wider, The limb allo, ac-, 
2 to its 10 51 is either Nee dee ; 


tory, © or ed Maped, Nat 19954 a tube; or - 
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. keel of a peas the upper one enen and che eff 
ones ſtand ſingle. aubun! 


The variations of the corolla, in reſpell to Num- 
ber, concern either the petals or ſeginetts. It is "mo. 
nopetalous, or of one petal, in bind-weed and prim- 


.  Toſe; dipetalous, of two, in day. lower and enchan- 
ter 's-nightſhade ;- tripetalous, of three, in arrow-head 
and waier-plantain; tetrapetalous, of four, in the ſtock 
July-flower;; pentapetalous, of five, in the white bean- 
tree; hexapetalous, of ſix, in the tulip, duck's foot, 
and vhite in; enneapetalous, of nine, in the 
22 tea- tree 


— 
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tea · tree and tulip-tree; and polypetalous, of many, in 
water-lily, and ſpring adonis. With regard to the 
ſegments, which: concern rather the monopetalous 


than the polypetalous flowers, being but rarely ob- 
ſerved in the latter, the corolla bas eicher wo, as in 


chickweed, and enchanter's nightſhade,; #ree, as in 
Holoſteum and Hypecoum ; four, as in campion; or 
five, as in mignoneue. $42.0) las Sim 
The variations of the corolla in regard to figure, 
include alſo its equality and margin. In this reſpe&, 
it is undulate, or waved, in the ſuperb lily; plicate, 
or folded; in the convolvulus; revolutey or rolled 
back, in aſparagus, and medeola; and tort, twiſted, 
in roſe bay, ſwallow-wort, and periwinkle. In reſpe& 
to Equality, it is equal, in che primroſe; unequal, in 
the flowering- ruſh; regular, in columbine; and ir- 
regular, in wolf's bane, and dead neitle. Its Margin 
is either crenate, or notched, as in flax; ſerrate, or 
ſawed, as in the- lime- tree, and water-plantain; ciliate, 
or fringed, as in rue, bog- bean, and Indian-creſs,; 
denticulate, or jagged, as in water-pimpernel, and 


iron- wood; or with a hairy ſurface, as in bog- bean, 


and ſome ſpecies of hypericum. Koto nt a 
As to Proportion in the corolla, it may be very 
long, as in the lily-thorn, Bronsfelſia, and Siphonan- 
thus; or very ſhort, as in pearl-wort, baſe-pimper- 
nel, currant, and gooſeberry. In ſeſpect to Situation, 
the baſe of the corolla is generally cloſe to the perian- 
thium, if chere be one; it is indeed ſeparated from 
it by the germen, in moſchatel, greater, wild burnet; 


and; marvel. of Petru, but theſe inſtances are, very 
rare. With reſpett to Duration, the corolla is cithex 


en, laſting till che fruit is ripe, as in water: lily; 
caducous, dropping as ſoon as the flower is blown, as 
in herb Chriſtopher, and meadow-rue ; deciduous, 
dropping off with the flower, which is molt common; 
or mareſcent, withering, but not falling, as in the bell. 


flower, butter fly- flower, cucumber, gourd, and bry- 


oy. 
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Between the calyx and corolla nature bas put no 
abſolute limits; as is plain from mezereon, in which 
t row together, and are united in the mar- 
gin, like a leaf of the box-tree ; but they · may be 
commonly diſtinguiſhed by their poſition in reſpect 
of the ſtamina, the petal and Ramina _ ranged al- 
ternately ; whereas the ſegments of the calyx and the 
ſtamina anſwer to each other. That this 1s their na- 
' tural fituation, appears from the complete flowers in 
ide claſſes tetrandria and pentandria: and the uſe of 
applying-this rule will be found in the inſtances of 
vnd orache, pellitory, and netile; where it decides, 
that the ſingle cover in thoſe genera is a periamhium, 
and that it is the corolla that is wanting. Should we 
infer, where only one of the two covers appears, that 
it is a corolla, becauſe that is a more principal part, 
there would be no- certainty from ſuch an inference ; 
as is evident from the ammania, iſnardia, ruellia, wa- 
ter e, and bell-flower, in all which the corolla 
is often found wanting, but not the calyx. | 
That the calyx, as proceeding from the cortex of 
the plant, is coarſer and thicker than the corolla, 
which is produced by the ſoft, pliant, inner bark, is 
obvious to every one. But there are no limits deter- 
minable from any ſuch circumſtances, unleſs it be 
from the colour; and even this is not ſufficient; for 
the perianthium of the Bartſia is blood-coloured ; and 
there are alſo many flowers whoſe coroll are colour- 
ed, naked, and ſubjeR to-loſe their petals when in the 
ſtate of flowering, but which afterwards harden and 
turn green, and remain on the plant like a calyx ; as 
for inſtance, the hellebore, and ftar of Bethlehem. 
The euphorbia has deceived many, who have deſcrib- 
ed it as monopetalous, taking the calyx for the co- 
| rolla; but that the peltzey as they are called, upon the 
leaves of the lichen, are really the petals of the flower, 


is proved by ſome annual ſpecies in India, in which. 


re are white petals very diſtinguiſhable. = 
12 | | Delineations 
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Delineations of different corollæ are given in Plate 
VIII. where fig: 18. fhows a monopetalous tube- 
ſhaped corolla; a, the tube, 6, the limb; it is the 
bloſſom of a cowſlip. 1g. A bell-ſhaped corolla; 
campanula trachelium, or Canterbury-bell. 14. An 
infondibuliform or tunnel-ſhaped corolla; the com- 
mon comfrey, 15. An hypocrateriform or ſalver- 
ſhaped corolla; the narrow-lcaved kalmia. 16. A ro- 
tatory or wheel-ſhaped corolla; the vinter- cherry. 
17. A ringent or lipped corolla; the ſoxglove. 
18. A cruciform or crofs-ſhaped corolla; the ftock 
July-flower. 19. A papilionaceous or huttet fly - 
ihaped corolla; the everlaſting pea. 20. An hexape- 
talous corolla; the white narcifius. 21. A polype- 
talous or many. petalled corolla: the ſp:ing adonis. 
Nc rARlES are thoſe parts of a flower which are 
deſtined to contain or prepare the melliferous Juices 
of the plant; and, though they ſeem eſſential to the 
frudtification, yet have they paſled undiltinguiſhed 
by all the older botaniſts, who confounded them with 
the perals of the flower. Linnæus firſt defined the 
nectarium to be, that part of the fructiſication which 
bears the honey belonging to the flower, In its form 
and manner of appearance, it affords a wonderful 
and curious variety. In the boneyſuckle, the tube 
of the bloſſom ſerves the purpoſe of a nefQtary ; but 
in other flowers there is a peculiar organization con- 
trived for this purpoſe. In the daffodil and colum- 
bine, theſe parts are very large; for in the former 
the cup, and in the latter the horns, are neftaries ; 
but in other flowers they are fo remarkably ſmall, as 
ſcarcely to be diſcoverable under the microſcope. In 
ſome plants it is united with, and makes part of, the 
petals ; in others it is detached from them. Its ſhape 
and ſituation are alſo as various; nor is its uſe abſo- 
lutely known, unleſs the ſuppoſition of its ſecreting 
the honey can be depended upon. In its form and 
@harafter it admits of the following diltinQtions, viz. 

| | Calcaraate 
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Calcariate neflaria, ſuch as reſemble a calcar or 
ſpur; and theſe are either in monopetalous flowers, 
as in valerian, roſe-bay, hooded milfoil, and butter- 
wort; or in-polypetalous, as in butterfly-{lower, lark- 
ſpur, violet, and fumitory. Ne&ar:a that lie within 


_ the ſubſtance of the petals; theſe are found in crown- 


imperial, lily, flower-de- luce, Hermannia, ranuncu- 
lus, pine. apple, barberry, and dog's-tooth violet. 
MNedtaria that crown the corolla; as in paſſion- lower, 
daffodil, viſcous campion, African ſwallow-wort, bal- 
ſam- tree, witch-hazel, and African ſpiræa. Vectaria 
of fingular conſtruction; as in mignonette, heart-pea, 
ginger, turmeric, nettle, baſe or pine, vanelloe, 
ſcrew-tree, and willow. Cahcine neftaria, ſuch as 
are ſeated upon the calyx; as in Indian creſs, bird's- 


_ neſt,” buckler- muſtard, and Malpighia. Stamineous 


nefaria, ſuch as attend the ſtamina; and theſe are 
either upon the anther, as in baſe flower-fence ; or 
upon the filaments, as in bay-tree, fraxinella, bean- 
caper, day- flower, marvel of Peru, lead-wort, bell- 
flower, and Roella. Piſtillaceous neftaria, ſuch as 
accompany the piſtillum ; theſe are upon the germen, 
as in hyacinth, flowering ruſh, dame's violet, rocket, 


- &c.  Receptaculaceous nedtaria, ſuch as to join the 


receptacle; as in lathrza, Collinſonia, leſſer houſe- 
leek, navel-wort, mercury, ſea-ſide laurel, honey- 
flower, and African ſpiræa. | 

- "Theſe are the forms in which the neQiary moſt 
uſually preſents: itſelf in different corollæ; it muſt 
however. be -acknowledged, that the term ſeems in 
ſame caſes to be applied to ſuch parts as do not ap- 
pear to ſecrete, or even to contain, any honey-like 
liquor ; but until the uſes of theſe parts ſhall be better 


| aſcertained, and the economy of vegetable life be 


more ſully underſtood, an attempt to limit the uſe of 
the terms, and to create new ones, would be prema- 
ture. Figures of different neQaries are given in the 
above-mentioned Plate, where fig. 22. is the nettary 
1 l OT 
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or honey- cup of the daffodil. 23. The horn-ſhaped 
neRtary of the columbine. 24. A neQary lying with- 
in the ſubſtance of the petal of the ranunculus. 28. 

NeQaries' ia the form of little globes ſupported on 


pillars, as in graſs of Parnaſſus. 26. A calcariate 
nectary, of the roſe-bay. 27. A nectary that crowns 
the corolla; it is that of the paſſion- flower. 
The Srauix A, or chives, are thoſe/upright: fila- 
ments, which, on opening a flower, we find; within 
the corolla, ſurrounding the piſtils. According to 


Linnzus, they are formed of che woody ſubſtance of 


the plant, and are the male organs of generation. 
Each ſtamen conſiſts of two parts; viz. the filament, 


or thread, which ſerves to elevate the anthera, and 


conneR it with the flower; and the anthera, or ſum- 


mit, which is the efſentiab. part; its office being to 
ſecrete: or prepare the pollen for the impregnation of 
the germen. The characters which 42, theie 


parts are the following: a 
'The Figure of the blandmi is okber r like 


hairs, as in plantain ; plane, or flat, as in ſtar of Beth- 


lehem; cuneiform, wedge-ſhaped,'as in meadow- rue; 


ſpiral, ferew-ſhaped, as in hirtella; emarg inate, nicked 
or notched, as in porana; reflex, bent back, as in 


the ſuperb lily; or fir ſute, hairy, as in the Virginian 
ſpider wort, and anthericum. The Proportion of the 
filaments is either unequal, as in ſpurge-laurel, cam- 
pin, and faxifrage; irregular, as in the honey- 
uckle; very long, as in trichoſtema, plantain, - and 
birtella; ; or very ſhoyt, as in great curled dock. The 
Situation of the filaments is either oppoſite tothe leaves 
or ſegments of the calyx, as in the nettle; ot alternate 
with them, as in oleaſter, or wild olive. In mono- 
petalous flowers they are inſerted into the corolla, 
but ſcarcely ever in polypetalous. They are inſerted 
in the calyx, in willow-herb, tree-primrole, Ludwigia, 
water-purſlane, ſea- ilkwort, and ſoap- wood; and in 
ſome flowers that Ha 


but 


ave no petals, as in wild olive; 
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but it is moſt common for them to be inſerted ints. 
the receptacle, like the calyx and corolla. | 
With reſpett to the variation of the Antherw, there 
is either a fingle one to each filament, as in the gene- 
rahity of plants; one common to three, as in the gourd ; 
one to five, as in the cardinal-tlJower, fun-flower, and 
dande lion; to to each filament, as in mercury; three 
to each, as in fumitory; five to three filaments, as in 
hriony; or five to each, as in the chocolate- nut- tree. 
In ſome plants that have Gngle antbheræ common to 
the filamenis, we not unfrequently find ſome of the: 
anthers wanting; thus, one is wanting in Cleonia, and 
Martynia; two in hutter - wort, and vervain; tree in 
hedge-byflop, and in ſome trumpet- flowers and ge- 
raniums; four in turmeric ; and ſive in pentap« | 
and fore geraniums. The number of cells that con- 
tain the pollen, is either one, as in mercury; two, as, in 
hallebore; three, as in the butterfly flower; or four, 
as in crown imperial. The Figure of the amheræ is 
either oblong and incumbent, as in lilies ; glabous, as 
in mercury; ſagittate, or arrow ſhaped, as in crot us; 
or aw l-ſhaped, as in the tulip; or cornufe,, 
as in witch-bhazel, winter green, whortleberry, 
and heath. They burſt either on the fide, as in the 
greater ſnow - drop, and molt flowers; on the apex, 
as in balm-leaved welifiphyllus, and Kiggelaria; 
or from. the apex to the baſe through the whole 
length, as in barren-wort and lion'sJeaf. They are 
faſtened either by their baſe, as in moſt plants; by 
their ops, as in meadow ſaffron; or by their fades, 
adhering to the nefQtary, as in Indian reed. Fheiy 
Situation is either on the {ops of the filaments, as in 
moſt plants; on the fides of the filaments, as in true - 
love and aſarabacca; on the giſtillum, as in biithwort; 

or on the receptacle, as in wake-robin. 

The figure of the Particles of Pollen appears under 
the microſcope to be either globus echinatus, a prickly 
ball, as in the ſun-flower : gerfordtes as in geranium 
3 or 
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or crane's-bill ; double, as in comfrey ; rotato-dentate, 
or wheel-ſhaped and indented, as in mallow ; angu- 
late, or cornered, as in violet; reniform, or kidney- 
ſhaped, as in daffodil; or convolute, like a leaf rolled 
up, as in borage. | eee ee | 
Repreſentations of the ſlamina are given in Plate 
VIII. where fig. 28. ſhows the filament with an awl- 
ſhaped anthera; it is that of the tulip. 29. A ſtamira 
of the crocus, ſhowing the filament with an arrow- 
ſhaped anther. 3o. A reflex filament with an oblong 
anthera ; it is that of the lily. g1. Staminæ wit 
unequal filaments, and globous anthers; the African 
geranium. 32. A ſtamina with a plane filament, and 
horned anthera ; the fir-heath. 3g. A ſtamina with 
five filaments, and one anthera ; the cardinal flower. 
4. A ſtamina. with its anther two-ceiled, globous, 
and double; the willow, as. A ſtamina with its 
anther burſting at the apex, and ſhedding the pol- 
len; it is the baln-Jeaved meliſiphyllus. 36. A ſta- 
mina with its anther adhering to the margin of the 
ſuperior ſide of a neQaary ; it 15 the Indian reed. Se- 
veral of the figures are magnified, to make them con- 
ſpicuous and intelligible to the reader. 9 5 
The Pisril run, or pointal, is a little upright 
column, generally placed in the centre of the flower. 
It is formed of the medulla or pith of the plant, and 
is the female organ of generation, whoſe office is to 
receive the pollen or farina of the male, and produce 
the fruit. It is compoſed of three parts: 1. The 
germen, or ſeed- bud, which is the baſis of the piſtil- 
lum, and the rudiment or embryo of the ſeed, bein 
the pericarpiuin in its age ſtate. 2. The ffilus, or 
- ſhaft, which grows out of the germen, and elevates 
and ſupports the ſtigma or ſummit. 3. The. ſtigma, 
which is the apex or ſummit of the piſtillum, charged 
with a viſcous liquor that receives the pollen, and is 
compared by Linnæus to the.vulve in female animals. 
By the action of the antheræ, which caſts its pollen 
Vor. XIV, No. 182. K upon 
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upon this part, the ſemale vegetable is impregnated. 
This curious operation is performed in the following 
manner: The antheræ, which at the firſt blowing of 
the flower are whole, burſt, after a certain time, and 
diſcharge the pollen with an elaſtic force or ſpring, 
thus diſperſing its mealy particles all over the interior 
of the corolla. Part of courſe lodges on the ſurface 
of the ſtigma, to which it is attracted and held by the 
moiſture with which that part always abounds ; and 
each fingle grain or atom of the pollen, burſting and 
diſſolving in this liquor, as it has been obſerved to 
do under the microſcope, is ſuppoſed to contribute 
ſome vivifying particle of ſpirit that impregnates the 
germen below. What the ſubſtance is that is ſo diſ- 
charged, and whether it actually paſſes through the 
ſtyle into the germen, ſeems yet undetermined, it be- 
ing difficult to aſcertain and deteQ the ſubtile quali- 
ties of ſuch minute parts. But whatever be the means 
by which nature produces the effect in queſtion, the 
cauſe, as far as it has been here explained, ſeems in- 
diſputable and certain; and accordingly we ſee, that 
after this impregnation, when the parts of the flower 
that have done their office are fallen away, the ger- 
men ſwells to a fruit abounding with feeds, by which 

the : ſpecies is propagated, : | 
With reſpe& to the variations in the ſtructure of 
the piſtillum, they are as follow: The Laciniæ of the 
ſtyle or ſhaft are either bzpartite, as in cornutia, and 
freſh-water aloe; tripartite, as in clethra, and ſea- 
heath; guadripartile, as in buckthorn ; dichotomous, 
halved; and each ſegment halved again, as in Se- 
bdeſten plum. The Figure of the ſtyle is either cylin- 
drical, as in holyhock ; angulate, lanceolate, or ſword- 
ſhaped, and ſometimes with a peduncle, as in Indian 
reed; ſubulate, or awl-thaped, as in crane's-bill ; fit:- 
Form, or thread-ſhaped, as in crocus; club-ſaped, or 
thicker towards the apex, as in the greater ſnow- 
drop. In reſpe & to length, it is either very long, as 
5 in 
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io tawmarind, wild ſenna, bell-flower, Indian wheat, 
and viper's graſs ; very ſhort, as in palmated rhubarb, 
and poppy ; or of the length of the ſtamina, as in 
tobacco, and moſt flowers. In reſpe& to bulk, 
it is either thicker than the ſtamina, as in the 
greater ſnow- drop; thinner, as in ceratocarpus; or of 
equal thickneſs, as in dead neitle. Its ſituation is ei- 
ther on the apex of the germen, as in molt flowers; 
both above and below the germen, as in caper, and 
ſpurge, (unleſs the lower part in them be conſidered 


as the extenſion of the receptacle ;) or on the fide of 


the germen, as in the roſe and raſpberry, and alſo in 
hirtella and ſuriana.— The particular form and ſtruc- 
ture of the germen we ſhall not notice here, as it 
comes more properly under Pericarprum. 
Wich reſpett to the variations of the Stigma, the 
number is either a ſingle one, as in moſt flowers; two, 
as in lilac: three, as in palmated rhubarb ;. four, as 
in willow-herb, and mt of Parnaſſus; or five, as 
in winter-green. The Segments of the ſtigma are ei- 
ther convolute, rolled round, as in crocus; capillary, 
as in dock; revolute, or reflex, as in pink, carnation, 
and African crane's bill; or bent to the left, as in vil- 
cous campion, In reſpe&t to Number, the ſtigma 
may be bifid, trifid, quadrifid, quinquetid, or ſexfid, 
divided into fix parts, as aſarabacca; or multifid, 
with many ſetaceous or hair-like diviſions, as in net- 
ee be, ciltus, and holyhock. The Figure of the 
ſtigma is either linear, or pointed, as in Indian flower- 
ing- reed; capitate, or headed, as in caltrops, peri- 
winkle, pomegranate, and the balſam tree; globous, 
as in primroſe, mud-wort, and water-violet; ovate, 
or egg-ſhaped, as in genipa ; obtuſe, or blunt, as in 
baſe heath ; truncate, lopped, as in Indian arrow- 
root ; preſſed down obliquely, as in herb Chriſtopher, 
and [purge laurel; emarginate, notched, as in melic, 
or 1 3 orbiculate, rounded, as in willow 
herb; peltate, or ſhield-ſhaped, as in the fide-ſaddle 
| K 2 flower, 
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flower, water-lily, and poppy ; corontform, crowns 
ſhaped, as in winter-green ; cruciform, croſs-ſhaped, 
as jn pennæa; uncinate, hooked, as in violet, and 
American viburnum; canaliculate, grooved or chan- 
nelled, as in meadow. ſaffton: concave, hollow, as in 
violet; angulate, cornered, as in Muntingia ; ſtriate, 
ſtreaked, as in poppy ; plumous, feathery, as in pal- 
mated rhubarb, tamarifk, and the graſſes; or pubeſ- 
cent, downy, as in berry-bearing chickweed, and 
chickling vetch. In reſpe& to Length, it may be 
capillary, bair-like,' as in Turkey wheat; or as long 
as the ſtyle, as in genipa. In reſpe@ to Subſtance, it 
may be fol:aceous, reſembling a thin leaf, as in flower- 
de-Fuce. In reſped to Duration, it is mareſcent, wi- 
thering, as in moſt plants; or perſiſting, as in the ſide- 
ſaddle flower, water-lily, and poppy. Some of theſe 
forms of the piſlillum are repreſented in Plate VIII. 
Fig. 37. Piſtiſlum of the African crane's. bill: a, the 
germen; 6, the ſtyle, ſubulate or awi-ſhaped ; c, the 
ſtigma, quinquekid, revolute, or reflexed. 38. Piſtil- 
lum of the Indian flowering-reed : a, the germen ; 
b, the ſtyle, with a peduncle or footſtalk, lanceolate ; 
c, the ſtigma, linear or pointed, growing to the margin 
of the ſtyle. 39. Piſtillum of the palmated rhubarb : 
a, the germen; ö, the fiyles, three, very ſhort; c, 
the ſligmas, reflex, plumoſe. 40. Piſtillum of the 
holyhock ; a, the germen ; ö, the ſtyle, cylindrical, 
ereQ ; c, the ſtigmas, multifid, ſetaceous. 41. Piſtil- 
lum of the crocus; a, the germen; ö, the ſtyle, fili- 
form, or thread-ſhaped ; c, the ſtigmas, three, con- 
volute, ſerrated. '42. Piſtillum of the pomegranate ; 
a, the germen ; b, the ſtyle, fimple; tubular; c, the 
ſtigma, capitate, or headed. 

be PERICAR IU, or ſeed-veſſel, is no other 
than the germen above deſcribed, grown to maturity. 


It is defined by Linnzus as an entrail of the plant 


big with ſeeds, which it diſcharges when ripe. . Some 
flowers have no ſeed-veſſels; in which cafe the ſeeds 
1 are 
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are faid to be naked; the cup, however, generally 
nouriſhes the feeds until they come to maturity. In 
the tribe of graſſes, this office is frequently 977 ig 
by what was before called the bloom or bloſſom. 
The pericarpium is diſtinguiſhed, according to the 
circumſtances which attend it, by the following ap- 
pellations : Capfula, or capſule, a cheſt or little caf- 
ket, forming a pericarpium which envelopes the feed, 
but opens of its own accord in a determinate time. 
The incloſure which ſurrounds and covers the ſeeds 
externally is called a valvule, or valve; the partitions 
which divide it into compartments or cells, diſſepi- 
ments; the ſubſtance which paſſes through the cap- 
ſule, and connects the ſeveral partitions and feeds, 
columella; and the cells, or hollow compartments, in 
which the ſeeds are lodged, aloculaments. = 
Siliqua, a pod, is a pericarpium with two valves, 
wherein the ſeeds are faſtened along both the ſutures 
or hinges of the valves. Legumen, another pod with 
two valves, but wherein the ſeeds are faſtened along 
one ſuture only. Conceptaculum, or conceptacle, is a 
pericarpium of a fingle valve, which opens on one 
fide ny, pat and has not the ſeeds faſtened at all. 
Drupa, a pulpy or fleſhy pericarpium, without any 
valve, containing a ſtone, as the plum, peach, &c. 
Pomum, a cloſe pulpy pericarpium, covered by a 
continued thin membrane, and without valves, but 
containing a capſula ; as the apple, pear, &c. Baccay 
a berry, a full pulpy pericarpium, without valves, in 
which the ſeeds are naked, having no other covering; 
as the gooſeberry. Strobilus, or cone, a pericarpium 
formed from an amentum ; as the cone of the pine 
or fir-tree, . 
The variation of the pericarpium, in reſpe& to ex- 
ternal diviſions, is either unicapſular, conſiſting of one 
capſule, as in campion; bicapſular, of two, as in 
peony, and ſwallow-wort ; tricapſular, of three, as in 
white hellebore, and larkſpur; quadricapſular, of 


four, 
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four, as in roſe -· root; quinquecapſular, or five, as in 
columbine; or multicapſular, of many, as in marſh- 
marigold, globe-ranunculus, and black hellebore. 
The fruit, in reſpe& to the loculaments, or internal 
diviſions of the pericarpium, is either unilocular, of 
one cell, as in chickweed, and primroſe ; bilocular, 
of two, as in henbane, muſtard, and cardinal-flower ; 
trilocular, of three, as in the lily, and ſpurge; qua- 
drilocular, of four, as in the tree-primroſe, and ſpin- 
dle-tree; quingquelocular, of five, as in winter-green, 
and the yellow fide-ſaddle flower; ſexlocular, of ſix, 
as in aſarabacca, and birthwort ; ofolocular, of eight, 
as in rhodiola, or roſe-root ; decemlocular, of ten, as 
in flax; or multilocular, of many, as in water-lhily. 
The pericarpium, in reſpett io the number of its 
valves or outer incloſures; is either bivalve, of two, as 
in celandine, and cabbage ; irivalve, of three, as in 
violet, and Greek valerian; guadrivalve, of four, as 
in bale Virginian looſeſtriſe, and primrole-tree : or 
quinquevalve, or five, as in water-violet. The diſſepi- 
ments are either parallel to the valves, as in moon- 


wort, and whitlow-graſs ; or placed the contrary way, 


as in buckler-muſtard, and treacle-muſtard. The pe- 
ricarpium allo varies in being turbinate, narrowing 
like a cone, as in the pyrus, or pear ; inflate, puffed, 
as in heart-pea, and common bladder-lenna : mem- 
branaceous, compoſed of chin membranes, as in the 
elm-tree; triguetrous, tetragonous, pentagonous, of three, 
four, or five, ſides, as in Averrhœa, beau-caper, &c. 
or articulate, jointed, as in bird's-foot, French honey- 
ſuckle, and hypecoum. : 

The opening of the pericarpium for diſcharging 
the ſeeds when the fruit is ripe, is either at the apex, 
which may be quadridentate, ſplit into four ſegments, 
as inthe pink and carnation ; guznguedentate, into five, 
as in alſine, and garden balſam ; or decemdentate, into 
ten, as in mouſe- ear chickweed ; opening at the baſe, 
trifarium, into three parts, as in arrow-headed graſs, 
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and bell-flower ; or quinguefarium, into ſve parts, as 
in marſh-ciſtus; at the angles or corners, longitu- 
dinally, or lengthways, as in wood-forrel, and but- 
terfly-flower; through a pore or hole, as in bell- 


flower; or horizontally, acroſs the middle, as in pim- 


pernel, plantain, amaranth, and purſlane. All fruit 
that is in articulated or jointed pods, opens at every 
one of the joints, each of which is monoſpermous, . 
or ſingle- ſeeded. The ejeQtion of the ſeeds is ſome- 
times elaſtic, the pod burſting with a ſpring, as in 
ſpring-gourd, balſam-apple, lady's ſmock, ſea- ſide lau- 
rel, ſpurge, palma Chriſti, and garden- balſam. 
The pericarpium is generally ſhut ; but in mignio- 
nette, and baſe hemp, it is always open. In the graſs 
of Parnaſſus it gapes at the time of flowering, and 
cloſes afterwards. That the pericarpia are ever found 
one within another, the greater containing the ſmaller 
ones, Linnzus refuſes to admit; for, although there 
is the appearance of ſuch a ſingularity in the laurel- 
leaved tulip-tree, uvaria, and Michaelia, be thinks 
the outer pericarpium is in ſuch caſes to be looked 
upon only as a common receptacle. In the preced- 
ing Plate VIII. fig. 43. repreſents a capſule and ſec- 
tion of the ſame, ovate, bilocular, divided -at the 
apex, and ſurrounded with the calyx ; the lobelia, or 
cardinal flower. 44. A capſule, and ſection of the 
ſame, ſcabrous on the outſide, quinquelocular, quin- 
quevalvular; the piſtillum retained to ſhow the 
ſhield-ſhaped ſtigma ; a, the ſtyle, cylindrical; ö, the 
ſtigma, quinquangular, reflex; the yellow ſide- ſad- 
dle flower. 45. A capſule unilocular, quinqueval- 
vular, burſting with an elaſtic force to diſcharge the 
leeds, the apices of the valves afterwards rolling up 
into a ſpiral ; the garden-balſam. Examples of the 
other kinds of pericarpia will be figured in the enſu- 
ing Botanical Plates. TC BTST} 
The SEED, or fruit, according to the definition of 
Linnæus, is a deciduous part of the vegetable, and 


the 
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the rudiment of a new one, quickened for vegetation 
by the irrigation of the parent plant. Its diſtinctions 
are as follow: A Sced, properly fo called, is a cloſe 
fcſhy fubltance, enveloped with a firm ſkin, coat, 
or tunic. Its principal conſtituent parts are, 1. Cor- 
culum, the eſſence or primordium of the new plant, 
attached to, or involved in, the cotyledon or ſeed- 
Jobes, in the form of a pin's head, or little heart. 
2. Plumula, the aſcending or feathery part of the cor - 
culum, from whence the ſeed-leaves proceed. g. Roſ- 
tellum, the deſcending part of the corculum, that forms 
the root. 4. Cotyledon, the lobes or ſides of the ſeed, 
which periſh as the corculum advances, and draws 
ſrom them their radical moiſture. f. Hilum, the eye 
of a bean, or the external mark of the ſeed, where 
it had been faſtened to the fruit or receptacle when it 
grew. 6. Arillus, the exterior coat of the ſeed, 
which falls off ſpontaneouſly at the proper ſeaſon. 
7. Coronula, the little coronet of a ſeed ; which is ei- 
ther calyculus, the calyx of a floret adhering to the 
ſeed, and aſſiſting it to fly off; or pappus, a down, 
which-is a feathery, chaffy, or hairy, crown, anſwer- 
ing the ſame end, and conneQed tothe feed by ſtipes, 
a trunk, which is the thread ar briſtle whereby the 
down is raiſed and ſupported, 8. Ala, a wing, or 
membrane, alſo affixed to the ſeed, whereby it is car- 
ried away and ſelf-ſown.—Nux, a nut; which is a 
feed incloſed in an offeous epidermis, a bony or hard 
outer ſkin, commonly called the ſhell. 

With reſpett to the Number of ſeeds, plants are 
either monoſpermous, having one ſeed, as in knot- 
grals, and Collinſonia ; diſpermous, two, as in carrot; 
iriſpermous, three, as in ſpurge; or tetraſpermous, 
four, as in Tournefortia, In reſpeQ to the locula- 
ments of the ſeed itſelf, it has but one in moſt plants ; 
but is b:locular, with two cells, in cornelian cherry, 
{ſmaller burdock, valerian, and Sebeſten plum. In 
reſpeA io Figure, it is either cinf, girt, as ia ſand- 

wort, 
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wort, and bryony ; cordiform, heart-ſhaped, as in 
climbing African aſparagus; reniſorm, kidney-ſhaped, 
as in the caſhe wnut- tree, and kidney- bean; ovate, or 
egg-ſhaped, as in milk-wort, and quill-wort ; or echi- 
nate, prickly, as in myoſotis lappula, and carrot, In 
reſpect to Subſtance, they are termed ofſeous, bony, as 
hazel-nut tree, gromwell, and nuts of every kind; 
or callous, tough, as in lemon, orange, ſhaddock, 
&c. The ſeeds bave a calyculus, in ſcabious, baſe 
hemp-agtimony, and arQous; a pappus, or down, in 
ſow-thiltle, baſe hawkweed, and goat's beard ; an 
arillus, in coffee, jeſſamine, hound's tongue, cucum- 
ber, white dittany, and the ſtaff-tree. In reſpett ta 
Situation, ſeeds are either nidulantia, neſting, that is, 
diſperſed about the pulp, as in water-lily ; faſtened to 
the ſuture, as in plants that are ſiliquoſe or podded ; 
faſtened io the columella, as in mallow ; or placed on 
receptacles, as in tobacco, and thorn-apple. In the 
foregoing Plate, -fig. 46. repreſents a kidney-bean, 
opened to ſhow the parts; a, the corculum; 6, the 
plumula, or aſcending part; c, the roftellum, or de- 
ſcending part; d, the lobes. 47. A ſred with a ca- 
lyculus or crown; the wild teazel. 48. A ſeed with 
a downy coronula; the thiſtle. 49. An echinated or 
prickly ſeed ; the carrot. 

The RICE rAc LE is the ſeat or baſe upon which 
all the other parts of the fruttification are fixed and 
combined. Thus, if we take a flower, and pull off 
the calyx, the bloſſom, the neQary, the ſtamina, the 
piſtils, the ſeed-veſlel, and the ſeeds, the remaining 
part, at the top of the ſtalk, is the receptacle. In 
many flowers the receptacle is not a very ſtriking 
part, but in others it is ajtogether large and remark- 
able; thus in the artichoke, after we have taken 
away the leaves of the calyx, the bloſſoms, and the 
cbaffy or briſtly ſubſtances adhering to the embryos 
of the ſeeds, the part remaining, and ſo much eſteem 
ed for food, is the receptacle. Its diſtindtions or ap- 
Vol. XIV. No. 182. L. pellatior.s 
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pellations are as follow: A common receptacle, is that 


which conneQs many florets in ſuch an even manner 


upon its ſurface, as that the pulling away any of them 


would cauſe a chaſm or gap. The palea is a chin 


chaffy ſubſtance, iptinging from the receptable to 
part the florets. + 75 By Ban 


: "Umbella, an umbel, is a receptable which, from 


one common centre, runs out into many filiform or 
thread-ſhaped footltalks of proportionate lengths. It 
is called a ſimple umbel, when it has no ſubdiviſions; 
a compound umbel, when each footſtalk is terminated 
by an umbellula, or little umbel ; and, in this caſe, 
the umbel that bears the umbellula on its ſootſtalks, 
is called an univerſal umbel; and the umbellula, 
which proceeds from the univerſal umbel, a partial 
umbel. Cyma, or cyme, is a receptacle that runs 
into long faſtigiate footftalks, proceeding from the 
ſame univerſal centre, but with irregular partial ones; 


Spadix, is a receptacle which grows out of a ſpatha 


or ſheath; and may be either branched, as in palms, 
or a plane ſimple pillar, as in dragon, or wake-robin. 

With regard to the different Structures of the re- 
ceptacle, it is only in the claſs which- contains the 
compound flowers that theſe variations are neceſſary 
to be conſidered, In reſpect to iis Figure, it is either 
plane, or flat, as in milfoil, and marigold; convex, 
or rounding, as in dandelion, and feverfew; or conic, 
ſhaped like a cone, as in chamomile, and purple 
Rudbeckia. In reſpect to Surface, it is either naked, 
as in feverfew ; punctate, dotted, as in goat's-beard, 
dandelion, and marigold; villous, ſnaggy, as in 
downy ſow-thiſtle; ſetaceous, briſtly, as in blue-bot- 
tle; or paleaceous, chaffy, as in goſmore, purple 
Rudbeckia, and chamomile. In ſome ſimple flowers 
the fruit has ſeparate receptacles, as in laurel-leaved 


- tulip-rree, ovaria, and Michelia. Fig. 30, Plate VIII. 


reſents a common receptacle; flat, punttate, or 
dotted ; the calendula - officinalis, or common mari- 
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gold. 51. A conic, paleaceous, receptacle, beſet 
ith chaffy ſrales which feparate the florets ;| the pur- 
ple Rudbeckia. |: 3a. A recepiacle of the fruit, bav+, 


ing acentral column; on which the fruit, is ſeated. 


539 An umbel, ſimple, the peduncles riſing from one: 
centre of; the receptacle ; the tooth-leaved androſace. 

Such are the parts that enter into the, compoſition; 
of, a flower ; and theſe we ſhall, now. bring together 
into one views: and; briefly recapitulate, for the more 
immediate inſtrudtion of the; learner. For! this pur- 
poſe, and to furniſh an example of the ſeienuiſie in- 
veſtigation of a plant, we bave ſeledted the blue, 
paſſion · lower, repreſemed at fig. 54 of the ſame 
plates where 4 a, is the involucrum, proper, ſta- 
tioned/at a liitle diſtance from the flower, trifoliate, 
ſeſſile, or without. tyogttalks, concave, ; coloured, b by; 
The cara g ; pegianthium wonophyllous, quinque- 


paniie, he” ſegments; Jomewhat/\qvate,, carinate or; 
& kee)-thaped on the under ſide, the keel ending in-a 


hoo kedebriſtle, coloured, c c, The. corolla: penta- 
pstalous. g; ſemi : lanceolate, plain, blunt. 0. d, The. 
nellartum >: coronated, vided te rays, ſurrounding, 
the piltiylum- e e, The ſamina: the filaments fixe, 
ſubulate or awl-ſhaped, reflex, fixed to the column, 
and growing togeiber at che baſe, the. antherez.ob- 
long, obtule, incumbent... / The. Hiſlillum : the 
ſty led / three, ſhort, elu b-ſhaped, coloureg, . preading : 51 
the: ſtigmas three, convex, capitate; nearly, reniform,. 
plumole. g, The germen, which becomes, the; peri- 
carpium ;,uniloculary or having but one cell; the 
ſeeds numerous, ovale, atillate, neſting, or lying ſoole 
in the pulp. h, The receptacle of daa des | 
ſtraight,. eylindrical, gphamn... n 5 
From the foregoing inveſtigation 5 the parts com- 
poſing a flower, ve ate led to conclude, Tbat the 
eſſence of every yegetable conſiſts in its, fructiſca- 
tion: the eſſence. of the fruttification conſiſls in the 
flower and the fruit; the eſſence of the over con- 
L 2 fiſts 
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ſiſts in the antheræ and Cs eſſenee of the 
fruit conſiſts in the ſeeds. That the ſeed is a deci- 
duous part of a plant, fraught with the rudiments of 
a new plant, and quickened by the pollen. That the 
anthera is the male organ that produces and diſcharges 
the pollen. That the pollen is the vivifying ſpark 
that produces impregnation, though not diſtinguiſh. 
able by the naked eye. That the filament is the me- 
dium which elevates the anthera, and conneRs it to 
the vegetable, ſorming together the ſtamina. That 
the ſtigma is the female organ, which receives the 
len, and eonveys it to the getmen. That the ſtyle 
is the medium which elevates the ſtigma, and connetis 
it with the germen. That the germen is the rudiment 
of the pericarpium, or of the fruit not yet arrived at 
maturity; its exiſtence as a germ being — at the 
time when the anthera is diſcharging its pollen; and 
hat theſe three eonſtitute the piſtillum. That the ca- 
lyx and corolla sre the teguments or covers of the 
ſtamina and piſtillum. That the pericarpium is an 
organ contrived ſor the purpoſe of ptrote ding and 
maturing the: ſeeds: and that the receptacle is dhe 
baſe connecting and ſupporting all the other par in 
their natural order. % DISIU 
From theſe data, the following principles ors de- 
ducible: 1. That every vegetable is furniſhed with 
flower and frun, there being no ſpecies where theſe 
are wanting. 2. That there is tio fruttification with- 
out anthera, fligma, and ſeed.” 3. That che anthera 
and ſtigma conſtitute a flower, whether the covers are 
preſent ot wanting. 4. That the ſeed conſtitutes a 
fruit, whether there be a pericatpium or not. Thus 
much. for the eſſential parts of flowers; we hail next 
conſider their diviſions, - 
Complete flowers are either imple, or Abbe | 
Simple flowers differ from aggregate in this, that they 
have not any part of fruQification common to many 
flowers, 4s is the caſe with aggregate. Flowers — 
ca 
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called aggregate, when many floſculi, or florets, are 
by the mediation of ſome part of the fruQtification 
cbmmon to them all, ſo united, that no one of them 
tan be taken out withoiit deſtroying the form of the 
whole, of which it made a part. The common part 
in aggregate flowers is either the receptacle, or the 
calyx. ' A partial flower of the aggregate one is called 
Ao ſculus, a floret. Aggregate flowers are primarily 
divifible into ſeven kinds, -viz, +. The Aggregate, 
properly ſo called. 2. The Compound. 3. The Um- 
bellate. 4. The Cymous. 3. The Amentaceous, 6. The 
Glumous: 7. The Spadiceous. All which we ſhall 
explain. 0 | n 

An aggregate flower, re ſo called, has a te- 
ceptacle that is dzlate, extended in breadth, the flo- 
rets ſtanding on pedancles, or footſtalks, as in ſcabi- 
ous, Brunia, Barreria, thrift, and laciniated teazel. 

A compound flower is an aggregate one compre- 
hending many florets that are ſeffle, ſquatted; or 
without peduneles, placed on a tomrmon receptacle 
that is entire, and having'allo à cio perianthiun 
but furniſhed with antherz that grow rogether ii Uh 
form of a cylinder, as in Gandelion; Neremthemum 
or eternal flower, the ſun- flower, and marigold. The 
properties of a eoinpound flower are, 1. eus 
receptacle, enlarged” and undivided. 2. A common 
perianthium, ſurrounding all the florets. 3. The 
florets monopetalbus and ſeſſile. 4. The anthere of 
each floret, five in number, and growing together in 
a cylinder. 53. A'monoſpermous germen under each 
-of the florets.— Of theſe properties the two laſt are 
eſſential to a compound flower; but there ate ſome 
whoſe' calyx contains only a fingle floret, as globe- 
thiſtle, baſe Egyptian elychryſum, corymbium, afid 
wormwood.— Compound flowers are alſo of three 
kinds: Ligulate, when all the corollulæ, or little flo- 
rets, are plain, flat, ſhaped like a narrow tongue; ftrap, 
or fillet, and expanded towards the outer fide. Tu- 

bulous, 
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buleus, when all the corollulæ of the florets are iubu- 
lous, and nearly. equal. Radiate, having rays, when 
the corollulæ of the diſk, or middle parts, are tohu- 
lous, and thoſe of. the es, or margin, of 
another form, as in marigold, and ſun-flower ; which 
variation affords three, cales, .viz. when the-. corolla: 
of the circumference are either, ligulate, as in milſoil; 
tubulows,, but unlike the tubulous florets of the diſk, 
as in,blue-bottle ; or zaked,;as, in wormwood and cud- 
weed...” A compound flawerrcopfiſts. of many florets, 
but rarely. of a determinate powder: A learber might 
ealily confound t em wilh the. double flowers, from 
the ſimilarity of their appearance; but by a liule at- 
tention, and ohſerying that the florets which.compole 
the: bloſſoms, of a compound. fower, are long, narrows 
and very differemſy, conſttutted from the petals, of, 
doubles Howerss, this. Ay. will, quickly by 15 
move 1: 

An umlei Hate layer i is ag ageregate 2 
of many. florets. placed on a receptacle, on faltigiate, 
N that Ae fall produced from the ſame. point. 

A nple umbel! is when the. receptacle is but once 
divided i into peqduncles; ; à compound +. umbel is When 
all the common peduncles are ſubdivided into um bel 
lulæ, or litile umbels; an umbellula is therefore 
partial pmbel. Umbellate flowers,,properly ſo called, 
bave the following properties: 1, A common recep- 
tacle divided into peduncles in the manner above 
mentioned, whether, the umbe! produced be plane, 
convex, ot concave. 2. A germen under the corol- 
jula. g. Five diſtinłt liamina hat are deciduous. 4. A 
bifid piſtillum. 5. Two ſeeds joined at the ſummits. 
A radiate. umbel is when the marginal petals are larger. 
than thoſe of the. diſk, as in bart-wort of Crete, baſe. 
parſley, coriander, biſhop's- weed, and ſome ſpecies. 
of cow-parſnip ;. an umbel may vary alſo in having 
the flowers of the, margin differing in ſex. from thoſe, 


of the diſk, as in black. maſter wort, baſe parſley, 
Artedia, 
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| Artedia, water-dropwort, and ſhepherd's needſe, The 
involucrum alſo varies, it being either tetraphyllous, of 
four leaves, as in water navel-wort, baſe ſtone-parſley, 
and cummin ; pentapfiyllous, of five, as in hare's ear, 
ſhepherd's needle, and Macedonian parſley ; heptaphyl- 
lous, of ſeven, as in lovage; decaphyllous, of ten, as 
in Artedia: with the partial involucrum dimidiate, or 
going but half round, as in fool's parſtey, coriander, 
and ſanicle; or caducous, falling off, as in fennel-giant, 
and cow-parſnip. | | oy 5 
A cymous flower is an aggregate one, of many flo- 
rets, placed on a receptable upon faſtigiate pedun- 
cles, the primary ones iſſuing from the ſame centre 
as in an umbel; but the ſecondary or partial ones lie 
diſperſed, yet ſo as that the flowers they ſupport form 
an even ſurface ; which circumſtance diſtinguiſhes'the 
cyma from the umbel, as in ſerpent's-tongue, ſweet- 
william, and the pliant mealy-tree.' OO 
An amentaceous aggregate flower has a filiform-or 
thread-ſhaped receptacle, along which are diſpoſed 
amentaceous ſquamæ or ſcales, that form an amen- 
tum of catkin, as in ſmaller burdock, ”ambrofia, 
baſe 'feverfew, falſe jeſuit's-bark-tree, ' birch-rree; 
willow, black and white poplar-tree, hazel-nut-tree, 
hornbeam-tree, walnut-tree, beach-tree, cheſnut-tree, 
and fig-ttee. | | e een Nby 7 
A glumous aggregate flower has a filiform recepta- 
cle, the baſe of which is furniſhed with a common 
glume or huſk, as in broom-graſs, feſcue-graſs, ver- 
nal-graſs, oats, reed, quaking-grals, meadow-prafs, 
hair-graſs, dog's-tatl-graſs, rope-gtaſs, Kc. 
'A ſpadiceous aggregate flower is, when there is a 
receptacle common to many florets placed within 
ſpatha or ſheath ; fuch a receptacle is called a pad, 
and is either branched, as in palms, or fimple +3” in, 
this Jaſt caſe the florets may be diſpoſed eithet all 
rounch it, as in ſcunk-weed, and dragon; on the lower 
patt of it, as in cuckow-pint; or on one fide of it, 
! - as 
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as in zoſtera, or graſs-wrack. Next to theſe are the 
double flowers. TURTLE: | 

A flower is ſaid to be double, or luxuriant, when 
ſome of the parts of fruQification ate augmented in 
number, and others thereby excluded. The luxuri- 
ancy is chiefly owing to the abundance of its nouriſh- 
ment; the part multiplied is uſually the corolla, but 

| ſometimes the calyx alſo ; and by this increaſe of the 
covers, the effential parts of fruQihcation are de- 
ſtroyed. Luxuriant flowers are diviſible into, 1. Mul- 
tiplicate, or multiplied. 2. Pleni, or full. g. Proli- 
ferous, producing young. To which may be added, 
4. Mutilate, or ſuch as are deficient in ſome part, 
which ſtand oppoſed to the luxuriant ones. 

Flowers are ſaid to be multiplicate, when by the in- 
creaſe of the corolla, only a part of the ſtamina are 
excluded; and this diſtinguiſhes them from the flores 
lent, or full flowers, in which the multiplication of 
the corolla is fo great as to exclude them all. Multi- 
plicate floyers are diſtinguiſhed into duplicate, tripli- 
cate, quadruplicate, 2 that is, having a double, 
treble, or quadruple, ſeries of rows, according to the 
number of the, repetitions of the corolla. The poly- 
petalous flowers are. moſt ſubjett to multiplication ; 
the monopetalous. are multiplied likewiſe, but it is 
very uncommon to meet with them full, A coloured 
bean un though it may have the appearance of a 
repetition of the corolla, ought not to be tonſidered 
' as ſuch ; for, though this appearance is in ſome degree 
monſtrous, it is no multiplication. 


3 ® = - bu : 


A flower is ſaid to be plenus, full, wben the corolla 
is ſo far multiplied as to exclude all the ſtamina, as 
was before obſerved. This plenitude is occaſioned 


by the ſtamina running into petals, with which the 


| flower is ſo crouded as frequently io choak the piſtil- 


lym alſo. The parts efſential to generation being thus 
deſtroyed in full flowers, it is evident they mult be 


barten; wherefore no good feed. is to he Expeed. 


rom 


as md woos 
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from them. Plenitude is chiefly incidental to poly- 
petalous flowers, as in pear-tree, almond-tree, myr- 
tle, roſe, ranunculus, anemone, columbine, poppy, 
peony, pink, carnation, lily, cown- imperial; &c. Ple- 
nitude of monopetalous flowers is by ſome authors 
held a contradiction: but this cannot be granted; 
for there are inſtances of it in meadow-ſaffron, cro- 
eus, hyacinth, and polyanthes: however, it is rare 
that their luxuriancy paſſes duplicity. When they are 
filled, it is by the multiplication of the ſegments; 
whereas the polypetalous flowers are uſually filled by 
the multiplication of the petals. | | 
Flowers are ſaid to be proliferous, when one bloſ- 
ſom grows out of another : this generally happens in 
full flowers, the fullneſs being the cauſe of their be- 
coming | proliferous. Prolification happens in two 
ways: 1. From the centre. 2. From the ſide. Pro- 
lification from the centre; which occurs in ſimple 
flowers, is when the piſtillum ſhoots up into another. 
flower ſtanding on a ſingle peduncle; of which there 
are inſtances in the pink, carnation, ranunculus, ane- 
mone, and roſe, Prolification from the fide, which 
happens in aggregate flowers, properly ſo called, is 
when many pedunculate flowers are produced out of 
one common calyx ; of which there are inſtances in 
the daiſy, marigold, hawkweed, and ſcabious. In 
umbellate flowers, the prolification is by the iner 
of the umbellulz, one fimple umbellula producing. 
another, as in cornelian cherry; and in this manner 
compound umbels will become fupradecompound, 
more than compounded a ſecond time, as in milk- 
parſley. A proliferous flower is called frondous, or 
leafy, when it produces leaves; this rarely happens, 
but inſtances of it have been found in roſes, anemone, 
and others. ASP. 5 Hoh. 
Mutilate flowers are the reverſe of luxuriant. Lin- 
nzus confines the term to thoſe flowers on! that 
want the eng and that ought to be furniſhed with 
it; which often happens in bell. flower, violet, colt's- 
Vor. XIV. No. 182, M foot, 
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_ foot; and the” berry- bearing chickweed, The cauſe 
of this defect he aferibes chiefly to the want of ſuffi« 
dient heat. The luxurlaney of the calyx is very un- 
frequent, hut not without inſtances: in dianthus ca- 
ryophyNus there is a variety, in „ hich the ſquame or 
ſcales of the calyx are fo multiplied, as to conſtitute 
a perfect ſpike in a manner molt fingular: the grami- 
na or graffes of the Alps become full by their glume 
ſhooting out into leaves, as in à ſpecies of the feſcue- 
raſs; #hd in (alix roſes, and plamago roſea, the 
tame of the ant um of the former, and the brattey 
of the ſpike in the latter, Will ſhoot into leaves alſo. 
In the Betanicat Plate IX. a figure of each kind 
of the above-mentioned flowers is delineated; as fol- 
lows: Fig. 1. A firfiple flower ; the bloſſom of the 
theobroma; or chocolate-nut-tree. 2. An aggregate 
tower, properly ſo called ; the lacinated teazet. $ 
A compound radiated flower the eommon marigold. 
4. An utiverſtt compound umbellate flower; the 
Bupfeurum, or hare's ear. g. A eythons flower; the 
ſwert-ifſtam. 6. An amentaceous flower ; the bloom 
of the white poplar. 7. & glomous flower; the 
bloom of the vernal grals. 8. A ſpadieedus flower; 
the dwarf palm. 9.4 monopetalous double flower; 
the variegated carnation hyacimh. 101 A polypeta- 
tbus double Hover; the poppyu rp e 9011 
The marmer in ieh flowers are attached to the 
— or the form in whith they throw out their 
loffons, is called Inflortſtence; und theſe forms ate 
diftingufſbedd by tbe following appellations, viz. a 
ſpits; or ſpike; a vtemus, or bunch; a Sericillus, 
or whitl ; à panicula, or panieſe; an umbellatd, or 
umbel ; a corphbus; or aſter ; a Myr ſus; or cluſtered | 
bunck; and at! unemum, br bleshilng eatkin. 
I be ſpike is an aſſemblage of flowers growing upot 
one common” footltalk, ſeſfle, or fiting cloſe upon 
the ſtem without peduncles, and running up nartow-w 
like an ear bf corn, as ſhown at fig: 11. the verbeiis | 
orubica. The vaceme is a ſpike or bunch fro | 
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ers, ſimilar i in form to the aboye, but, of- he- 
ing ſeſlle, the blgſſpms hang by a ſlęnder pedungle, 
like grapes or currapis z a5 the byacinth, 5g. 9. The 
wharl is a tuft of flowers growing round che Remy 
and proceeding from each axilla or jgint made by the 
leaves or branches; as ſhown at fig. 48, the black 
Og The panicle is an 2 — of bloom 
texed on peduncles varioufly. ſpbdivided, as 4 
fig, 1g. the avena, or wild oat. . Tie und is a com- 
polnion of lo wers, in which à number of flender 
fogillalks proceed Varauſly from the ſame centres 


and riſe nearly go. Abe ſame height, as akÞg-.4-.4h8 


bupleurum. The cmmbus is a colleftion pf bloflamy 
ſomewhat. leſambling a bunch of ivypherries, ache 
Howars in which have each its proper pedieellus, ar 
Pai fagiltalk, ge vating the whale. 10 nearly a 
equal height; as at fig. 14. the Virginian gilder-roſe, 
or ſpiræa. The thyrſus is an aſſemblage of flowers 


cohliſting of addy! 2 Ci 


kind of, ovate form, as at the I The 


amentacaous iuſloreſoenmce oonſi a ſeries f 
ſoms or blaom coming Out with, or jppony:a:cat 


dome bintzle ar double, theſe terms are be ame dn 
heir appligatian e U A. 
May / flowers, unter the inflaence of garden;oml- 
wre, are made to grow double, which, are rarely 
Hound ſo in a wild ate. Wben we recolleſt that 
Every plant is compoſed of an outer bark, an inner 
. bark, a wood, and a medulla or pith ;y4when we ne- 
;Reft.that che famens are formed of abe-woody ſub- 
Hence; and that this waody ſubſtauce Was originally 
Formed by many coats of the inner bark\couſoligated ; 
ve hall not be at a : loſs to account for the. mode of 
r double flowers. Ihe woody extremity, 
runding up into ſtamens, is expanded ino 
:petals, This appears to be effacted by giving the 
an an * degree of ſucculent noutiſh- 


ment, 


together in 


dank At $g«:6,:4he: white poplar. : Whether the lawns | 
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ment, which prevents the particles that form the wood 
from coaleſcing, and becoming ſolid. Hence it is 
that the flowers with many ſtamens are moſt apt te 
become double, and to a greater degree, than thoſe 
which have few, Double flowers, and thoſe of a 
brilliant colour, are doubtleſs deſirable objects to the 
floriſt ; but with the botaniſt they have little weight ; 
for double flowers, being repugnant to. nature, are 
Tegarded as monſters ; and the colour of the petals, 
though ever ſo bright, are confidered only as exter- 
nal covers, primarily deſigned to protect the more 
. eſſential parts. It muſt, however be allowed, that 
plants whoſe' colours are permanent, might be made 
to afford the readieſt marks of diſtinQion; and per- 
haps it is not a vain imagination to believe, that a 
diſplay of beauty was in ſome meaſure the deſign of 
the Creator. 8 een 
Or rn SEXUAL. o LINN ZAN CLASSIFI- 
„ ſexual claſſification being now univerſally 
admitted, it were uſeleſs for us to enter into the 
merits of the controverſy about it, further than briefly 
io mention thoſe arguments which were adduced b 
Linnæus ip favour of its eſtabliſhment. For this 
-purpoſe he firſt attempted to ſhow, that vegetables 
are endowed with a certain degree of life ; and, fe- 
*condly, that they propagate their ſpecies in a manner 
.  fimilar to that of animals. That vegetables are reall 
living beings (ſays be), muſt be obvious at firſt ſight; 
becauſe they poſſeſs the properties contained in that 
accurate definition of life laid down by Dr. Harvey; 
namely, Vita eſt ſpontanea propulſio humorum, Now 
-univerſal experience teaches, that vegetables propel 
bhumours or juices: hence it is plain that vegetables 
muſt be endowed with a certain degree of life. 
Not truſting ſolely to a ſyllogiſm founded on a 
 lefinition, Linnæus proceeds to ſupport the life of 
451 - RE | N vegetable; 
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vegetables by arguments drawn from. the following 
particulars in their economy. 9555 

1. Nutritio.—The very idea of nutrition implies a 
propulſion of humours, and of couiſe the idea of 
life. Now vegetables derive their nouriſhment from 
the earth, air, &c. and conſequently maſt be conſi- 
dered as living creatures. . 

2. ias.— Every animal muſt not only begin to 
exiſt, and have that exiſtence diſſolved by death, but 
mult likewiſe paſs through a number of intermediate 
changes in its appearance and affections. Infancy, 

uth, manhood, old age, are charatteriſed by imbeci- 
ity, beauty, fertility, dotage. Are not all theſe viciſſi- 
tudes conſpicuous in the vegetable world Weak and 
tendet in infancy; beautiful and ſalacious in youth; 
grave, robuſt, and fruitful, in manbood; and when 
old age approaches, the head droops, the ſprings of 
life dry up, and, in fine, the poor tottering vegeta- 
ble returns to that duſt from whence it ſprung. 
3. Motus.— No inanimate' body is capable of ſelf- 
motion. Whatever moves ſpontaneouſly is endowed 
with a living principle: for motion depends on the 
ſpontaneous propulſion of humours; and” wherever 
there is a ſpontaneous propulſion of humouts, there alſo 
is life. That vegetables are capable of motion; is-evi- 
dent from the following facts: Plants, when confined 
within doors, always bend towards the light, and 
ſome of them even attempt to make their eſcape by 
the windows. The' flowers of many plants purſue 
the ſun from eaſt to weſt, rejoicing in his beams. 
Who then ean deny that vegetables are poſſeſſed of 
living and ſelf. moving powers? 

4. Morbus. — The term diſeaſe means nothing more 
than a certain corruption of life, It is well known 
that vegetables are ſubjett to diſeaſes as well as 'ani- 
mals: when over-heated, they turn thirſty, languiſh, 
and fall to the ground; when too cold, they are tor- 
mented with the chilblain, and not unfrequently ex- 


pure ; 
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pare ; they are ſometimes afflicted, with cancert; and 
every plant is infeited with, lice peculiar to its ſpecics, 
5. Mors. —Deach is oppoſed to life, ihe former 
being only a privation of the latter. Experience 
hows, chat every living creature mult die. But ag 
vegetables are daily cut of py internal daſcaſes, and 
external injuries; as they are; ſubject io death from 
the attacks of hunger, chirſt, heat, cold, &. with 
what propriety;could vegetables be thus, ſaid 0 die, 
unleſs, we HO that they previouſly lived? tl Ham 
6. Ana, Under, this head Linnzyy refers 49 
Malpigtuus and Grey, for the organic Gbrgs, mew- 
branes, canalg, vehicles, &c. of. plants, as afddivonal 
proofs pithear living powers. 
7. Organizatio.—Vegetables-not only prope} huy 
mours, hut alſo. prepare and ſecern à number of, gif- 
ferent juices forthe fruit, the peQtar, &c. analpgous 

to the various ſecretions in animal bodies. <;. 
From 4hele fads and gbſervations Linnaus con- 
clufes, that plauis are unqueſtignably endowed with 
life as well 3 animals; and then, proceeds in. the; fpl- 
lowing manner tp ſhow how theſe animated vegeia- 
bles propagale their ſpecies 1 ongongeo!, 
Aſier diſcuſling the long: exploded dofrige.of equi- 
vocal generation, be lays hold of angihef maxim of 
Dr. Harvey, viz. Omne iu e ov. It being fully 
evident, (ſays he) ſtom the ſoregoing chain of reaſon- 
ing, that vegetables are endowed; with lifes. it peceſla- 
rily follows, agreeable. to this maxim of Harveys that 
every. vegetable mult in like-manner,derive iis exiſi- 
ence from an egg. As vegetables then procend from 

eggs, and as it is the 3 of an 
egg i0 give birth to @ being hmilar to chat Vhich pro- 
duced it, the ſeeds muſt of courle be the eggο,⁰ ve- 
getables. -Granting then that the ſeeds of vegetables 
e intended by nature to anſwer the ſame eud as the 
eggs of animals, and conſidering at the ſame time 
that no egg can be fecundated without receiving an 
impregnation 
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impregnation from the male, it follows, that the ſeeds 
or eggs of vegetables cannot be fecundated by any 
other means. Hence the. neceflity of vegetables be- 
ing provided with organs of generation. But where 
are theſe organs ſnuated? The anſwer is eaſy: we 
have already found impregnated ſeeds within the 
flowers of plants; and it is natural to expett that the 
italia ſhould not be at a greater diſtance. Now, 

as copulation always precedes birth, and every flower 
precedes the fruit, the generating faculty mult be aſ- 
cribed to the flower, and the birth to the fruit. 
Again, as the antheræ and ſtigmata are the only el- 
ſential parts of flowers, ' theſe parts muſt neceſſarily 
be the: organs of generation. EI? 
Being thus far advanced, Linnæus affirms, that the 
antheræ are the teſtes} and that the pollen performs 
the office. of the mule ſemen. Theſe affirmations he 
endetvours'to'eftabliſh-by the following arguments: 
1. Precedentiu. The antheræ, or vegetable teſtes, 
always precede the fruit; and, as ſoon as the antherz 
come to maturity, which. conſtantly happens before 
the maturity of the fruit, they continue to throw out 
their pollen as long as the flower laſts; but decay and 
fall off whenever the fruit comes to perfection. 2. 
Situs. The antheræ of all plants are uniformly ſitu- 
ated in ſuch a manner that the pollen may with the 
greateſt facility falb upon the ſtigma, or female organ. 
3. The Tempus. The antberæ and ſtigma always 
flourifh at the ſame time. 4. Loculamenta. When the 
antherz are diſſected, they diſcover as great a variety 
of ſtructure as the pericarpia or ſeed-capſules : for 
ſome of them have one cell, as the mercury; ſome. 
two; as the hellebore, &c. 5. Caſtratio. If all the 
antherz be cut off from an hermaphrodite plant, juſt 
before the flowers begin to expand, taking care at tha 
lame time that no plant of the ſame ſpecies grow neat 
it, the fruit will either prove entirely abortive, or 
produce barren feeds, 6. Figura. When the pollen 


of 
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of different plants is examined by the microſcope; it 
exhibits as great a variety of figures as is diſcovera- 
ble in the ſeeds themſelves. ; 
The accumulated force of theſe arguments (con- 
cludes Linnzus) amounts to a full demonſtration 
that the antherz are the teſtes, and that the pollen is 
the ſemen or genitura of vegetables. | 
The male organ being thus inveſtigated; he ima- 
gines that none will heſitate to pronounce the ſti 
to be the female organ; eſpecially when the following 
obſervations are ſufficiently attended to. The piſtil- 
lum is compoſed of the germen, ſtylus, and ſtigma. 
The germen, being only a kind of rudiment of the 
future fœtus or ſeed, ceaſes to exiſt as ſoon as the 
flower comes to maturity. Neither is the ſtylus an 
effential part, as many flowers have no ſtylus: But 
no fruit ever eomes to maturity without the aſſiſtanee 
of the ſtigma; It follows, that the ſtigma muſt be 
the female organ adapted by nature for the reception 
of the pollen, or mpregnating iubſtance. This wilt 
appear fill clearer from the following chain of rea- 


oning. 

A Situs, The ſtigmata are always fituated fo that 
the pollen may with moſt eaſe fall upon them. Be- 
ſides, it is remarkable, that in moſt plants (though 
not in all) the number of the ſtigmata exactly cor- 


reſponds with the loculamenta or cells of the peri- 


earpium. 2. Decidentia. The ſtigmata of moſt plants; 
like the antherz, decay and fall off as ſoon as they 
have diſcharged their proper funftion ; which evi- 
dently ſhows, that their office is not to ripen' the 
fruit, but ſolely to anſwer the important purpoſe of 
impregnation. g. Abſciſto. The argument here is 
preciſely the ſame with the caftration of the antheræ; 
and the reſult is likewiſe the ſame, namely, the de- 


. 


iruftion of the fruit. , 


Theſe arguments (concludes Linnæus) are -ſuffi- 


cient to demonſtrate; that the ſtigma is the ſemale or- 
gat! 
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gan of generation, or that organ which is ſuited for 
the reception and conveyance of the ſemen to the 
vegetable eggs. Hence plants may be ſaid to be in 
afin veneris, when the antheræ or teſticuli ſpread their 
pollen over the {tigma or female vulva. #1 
To ſhow how the coitus of vegetables is effected, 
is the next object of inveſtigation. He affirms, that 
the pollen is conveyed, . by means of the wind or in- 
ſeQs, to the moiſt ſtigma, where it remains until it 
diſcharges a ſubtile fluid, which, being abſorbed by 
the veſſels of the ſtigma, is carried to the ſeeds or 
ova, and impregnates them. His proofs are taken 
from the following particulars. e 
1. Oculus. When the flowers are in full blow, and 
the pollen flying about, every one may then. ſee the 
pollen adhering to the ſtigma. This he illuſtrates by 
mentioning as examples the tricoloured violet, flower- 
de- luce, bell-flower, &c. 2. Proportio. The ſtami- 
na and piſtilla, in moſt plants, are of equal heights, 
that the pollen, by the intervention of the wind, may, 
with the greater facility, fall upon the ſtigma. g. Lo- 
cus. The ſtamina of moſt plants ſurround the piſtil- 
lum, to give the pollen an opportunity of falling upon 
the ſtigma. at every breeze of wind, 4. Tempus. It 
is alſo remarkable that the ſtamina and piſtilla con- 
ſtantly appear at the ſame time. 5. Pluvie. The 
flowers of moſt plants expand by the heat of the ſun, 
and ſhut themſelves up in the evening, or in rainy 
weather. The final cauſe of this muſt be to keep the 
moiſture from the pollen, leſt it ſnould be thereby 
coagulated, and of courſe prevented from being 
blowo upon the ſtigma. 6. Palmicolæ. That the cul- 
tivators of palm-trees were in uſe to pull off the ſpa- 
dices from the males, and ſuſpend them over: the 
ſpathæ of the females, is atteſted by Theophraſtus, 
Pliny, Proſper Alpinus, Kempfer, and many others; 
If this operation happened to be negletted, the 
Vor. XIV. No. 182. N 8 dates 
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dates were abortive, and deſtitute of nuts. Kempſer 
adds this ſingular circumſtance, that the male ſpadix, 
being thoroughly dried and kept till next ſcaſon, ſtill 
retained its imptegnating virtue. 7. Flores nutantis. 
As the pollen is ſpecifically heavier than air, ſuch 
flowers as have their pillillum longer than the ſtamina, 
hang down, or incline to one ſide, as in the crown» 
imperial, bell-flower, &c. An ealy admiſhon of the 
pollen to the ſtigma is the final cauſe of this appear- 
_ ance, 8, Submerfi. Many plants that grow below 
water emerge when their flowers begin io blow, and 
ſwim upon the ſurface till they receive their impreg- 
nation, and then ſink down. g. Omnium florum ge- 
nutna con ſideratio. Here a number of particulars are 
recited. We ſhall confine ourſelves to thoſe that are 
moſt ſtriking and applicable to the ſubjeR. 
. When the flowers of the male hemp ate pulled off 
before thoſe of the female are fully expanded, the 
females do not produce fertile ſeeds. But as a male 
flower is ſometimes found upon a female plant, this 
may be the reaſon why fertile ſeeds are ſometimes 
roduced even afier this precaution has been ob- 
Erved. The tulip alſo affords another experiment of 
the ſame kind. Cut off all the anther of a red tu- 
lip. before the pollen is emitted ;' then take the ripe 
anthere of a white tulip, and throw the pollen of 
the white upon the ſtigma of the red; the ſeeds of 
the red tulip, being thus impregnated by one of a 
different complexion, will next ſeaſon produce ſome 
red, ſome white, but moſt variegated, flowers. 
Linnæus likewiſe publiſhed a deſcription of a new 
genus, which he called Peloria, on the ſuppoſition of 
its being a hybrid or mule plant, i.e. a plant produced 
by an unnatural commixture of two different genera. 
The root, leaves, caulis, &c. of this plant, are ex- 
ceedingly ſimilar to thoſe of the antirrbinum linaria, 
2 out of ſnap-dragon; but the flower and other 


parts 
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parts of the fruQification are totally different. On 
account of its ſimilarity to the linaria in every part 
of the flower, Linnteus imagined it to have been pro- 
duced by a fortuitous commixture of the linaria with 
ſome other plant, although he was never able to point 
out the father. In the third volume of the Amceni- 
tates Academice. there is a complete diſſertation, in- 
titled Plantæ Hybride, wherein the doQrine of vege- 
table mules is much extended. This differtation con- 
tains a liſt of forty-ſeven mules, with their ſuppoſed 
fathers and mothers. F or example, 5 
The Veronica ſpuria, a ſpecies of ſpeedwell, is 
ſaid to be a mule plant, begot by tbe Verbena offi- 
einalis, a ſpecies of vervain, upon the Vetonica ma- 
ritima, another ſpecies of ſpeed well. 
- The Delphimium bybridum, a ſpecies of larkſpur, 
is 4 mule begot by the Aconitum napellus, a ſpecie: 
of wolf's-bane, upon the Delphinium elatum, another 
- Ipecies of larkſpur. BD) BA een IBN 
| The ArA6tis calendula, a mule” begot by the Ca: 
lendula pluvialis, a ſpecies of marigold, upon the Arc- 
totis triſtis. ä ieee COONS ge 
The Aſclepias nigra, a ſpecies of ſwallow-wbrt,' is 
a mule begot by the Cynanchum acutum, a ſpecies 
of dog's-bane, upon the Aſclepias vintetoxicum, 
another ſpecies of ſwallow- wort. ed 
From the examples given in this diſſertation; Lin- 
nus draws this'eonclufion, That only two ſpecies of 
each genus exiſted ab origine; and that all the vis 
riety of ſpecies which now appear, have been produ- 
ced by unnatural embraces betwixt ſpecies of diffe- 
tent genetu. n | 
| Under this head, Linnteus likewiſe quotes from 
Ray the ſtory of Richard Baal, gardener at Brentford. 
This Baal fold a large quantity of the ſeeds of the 
breflica florida'to ſeveral gardeners in the ſubuths of 
London. Thefe gardeners, after fowing their feeds 
in the uſual manner, were ſurpriſed to find them turn 
| N 2 | out 
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out to be plants of a different ſpecies from that which 
Baal made them believe they had purchaſed; for, in- 


ſtead of the braſſica florida, the plants turned out to 


be the braffica longifolia. The gardeners, upon mak- 


ing the diſcovery, commenced a proſecution of fraud 
againſt Baal, in Weſtminſter-ball, The court found 
Baal guilty of fraud, and decerned him not only to 
reſtore the price of the ſeeds, but likewiſe to pay the 
oardeners for: their Joſt time, and the uſe of their 
ground. Had theſe judges (ſays. Linnæus) been 
acquainted with the ſexual bypocheſis, they would 
not have found, Baal guilty of any crime, but would 
have aſcribed the accident to the fortuitous impreg- 
nation of the braſſica florida by the pollen of the 


braſſica longifolia.“ 


He next proceeds to celebrate the utility of inſects, 
becauſe, they convey the pollen of the male to the 
ſigma of the female. In this way (ſays be) it is 
reaſonable to think that many plants are impregnated ; 
for, by. their flutteripg and: treading in the corolla, 
they. are conſtantly , ſcattering, the pollen about the 

igma. From this circumſtance, gardeners who raiſe 


early cucumbers derived the idea of putting the an- 


thera of the male bloſſom into the female corolla; 
* the, fruit generally falls off, and proves 
abortive, there being no inſects ij February and 
March to perform thig office. Ofher-gardeners, on 
a ſunny day, will procure bees ſiom the hive, and 


- ſhut. them into their frames, for the purpoſe of con- 


veying the pollen to the female; flower, which is ge- 
nerally found to ſucceed in producing good and early 


fruit. Upon the whole, (concludes Linnzus,) the 


. of vegetables is evident to a demonſtration. 
ITbis coitus is nothing more than the conveyance of 
the pollen to the ſtigma, to which it adberes till it 
burſts, and diſcharges. a ſubtile elaſtic fluid. This 
fluid or aura is abſorbed by the veſſels of the ſtylus, 


and carried directly to the ovarium or germen, where 


150 the 
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the, myſterious. work of impregnation is fully com- 
pleted. - hun len AN f 2, 4g N. Wh: TTY 
After: thys;;ibfiſting.on,the ſexual conformation of 
flowers, Linnæus proceeds to diſtinguiſh plants by 
theſe organs into male, female, hermaphroditez andro- 
gynous, and polygamou s 
Male plants, are ſuch. as upon the ſame root bear 
male flowers only; that is, ſuch as have the anthera, 
but not the piſtillum; as, in, the palm or date tree 
above referred to. Female, are ſuch as in like man- 
ner bear female flowers only on the ſame root, hav- 
ing the piſtillum, but not the anthera; as in the fe- 
male date ntree. Hermaphrodite plants are ſuch as 
upon the ſame root bear only hermaphrodite flowers; 
that, is, ſuch as have both anthera and piſtillum incor- 
rated in one hloſſom; which is the caſe with the ge- 
nerality of vegetables. Hermaphrodites are alſo 
ſometimes diſtinguiſhable into male hermaphrodite 
and ſemale hermaphtoditg ; this happens when, al- 
though the flower contains the parts proper to each 
ſex, one of them proyesgabortive or. ioeffectual; if 
the defect he in the ſtamina, it is a female herma- 
pbradite;; if in the piſlillum, a male one. Androgy- 
nous plants, are all ſuch'& have upon the ſame; root 
both male and female flowers; that is; ſome. of the 
bloſſoms containing the anthexa only, and ſome the 
piſtillum only; as in tripſacum, and triple-headed 
pond-weed. Pohygamous plants, are ſuch as either 
on the ſame or on different roots, bear hermaphro- 
dite flowers, and alſo flowers of either, or of both, 
the ſexes. Of plants that are polygamous on che 
Jame root, there are three caſes: Firſt, male herma- 
phrodite, and female hermaphrodite flowers; which 
is a very rare caſe, but is obſerved in the plantain- 
tree, Second, kermaphrodite and male flowers, as in 
white hellebore, lote or nettle tree, hard graſs, and 
croſs-wort. Third, hermaphrodite and female flowers, 
2s in pellitory, and zhe ſea-purſlane- tree. Of ſuch 
| as 
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hic conſiders the! vegetables upon the face of the 


as dre pidlygamous on tu diſtinct roots, the caſes are 
four : Furſt, hermaphrodite flowers and male, as int 
ginſeng; Tupelouree, and che Indian date-plum, Se- 
cond; hermaphrodite lowers and female, as ih the aſh 
trer. Third, hermaphrodite Lowers and both male 
and female, as in three-thoraed:acaſia,'! Fourth, an- 
drogynous and male, as reartiopus. Of plants that are 
polytzemous on three diſtinti toons, there is but one 
caſe, Viz. hermaphrodite, male, and female, as in the 


 Ggatrees The itiliance of this caſe given in the Phi- 


loſophia” Botanica of Linn@us, is the berry-bearing 
heath; but in a note in the laſt edition of the Genera 
Plantarum, we are informed, that the betmaphrodite 
flowers which the author had once ſeen on a plant 
of ibis could never afterwards be found again ; 
we have therefore changed that example for the ficus 
or fig-trec, the only othet inſtance left of this very 
remarkable caſe. de 9. rtl | 
It is the foregoing fperific-diflinQions in the ſekes 
of. plams, that Linnæus bath aſſumed as the founda- 
tion of his ſyſtematic  wrraagemient, From the num- 
ber, figore; ſuuation, and conformity, of theſe parts, 
he divides all the vegetable productions upon the 
furface of the globe, into Clafſes,, Orders, Genera, 
Species; and Varieties.: "The chfſes — 
of ordert; ibe orders ard compoſed of genera; the 


geneta of ſpecies; and the; ſpecies admit of many va- 


=. " , S * S's do 3+! ' 6-443 % <3 4% - L T ff 45 1 
To give a ſathiliar ides of this mode of claſſifica- 
tion, no comparifon ean be more in point, than that 
earth, as analogous to s inhabitants; thus, 5 
VIS ETABIIS relemblethe IN HABITANTs in general; 
Cisss is reſemble the NATIONS; 
Ox»exs” reſemble the Txrazs; = 
S$»z012s  - reſembletheInpivipuats; 
VaxIITI ES are the ſame Individuals differently ap- 

parelled. lbs 7 1 107g. 1 
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./The charaQters of the: Claſſes are taken either from 
the number, the length, the connection, or the ſitua- 
tion, of the ſtamina, e or male organ. The Orders are 
named chiefly from the number of the piſtillum, or 

emale s, but in ſome caſes from other circum- 
ſtances of the fruQtification. The eſſential characters 
or marks of the Genera, are taken from fome parti- 


culars.in the flower, by which they can be conftautly 


known and diſtinguiſhed. . The Species are generally 
charafterized from ſome peculiarities' in the ſtem or 
leaves; ſometimes from certain parts of the flower; 
but rarely from the roots. Varzwties are ſuch indivi- 


dual 1 as differ but little from their ſpecies; and 
ich ihey always carry ſome. obvious mark, ei. 


of w 


ther i in ſhape, colour, taſte, or ſmell. 


The number of claſſes into which Land divides 7 


mme whole vegetable kingdom, is twenty-four ; and 

_ each of theſe be ſubdivides into a certain number of 
orders, as in the following ſtatement; where the 

figures at the beginning ſhow. the oumber of each 
_ claſs, and refer to the correſponding figures in the 
Botanical Plate X. where a flower is delineated and 
appropriated to each reſpettive claſs, ſhowing its pe- 
culiar ſormation, or claſſical charakter, viz. 


CLASSES anD ORDERS. 


1. Mon AnpRia; having one ſtamen in each flower, 
as ſhown at fig. 1. in the Plate,. Subdi vided 
into TWO Orders, viz, Monogynia and Di- 
gynia. 

2. e ne two Pet ar in each Sees, as at 
fig. g —Subdivided into Three Orders: Mo- 

nogynia, Digynia, and Trigynia. 

3. TrarawprIa ; three ſtamina in each flower, as at 

| fig. g — Subdivided into Three Orders: Mo- 

8 nogy nia, Digvnia, and Trigynia. . 

4. TzraANDRIA; four ſtamina in each flower, all 


imo 
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of the ſame height, as at fig. 4—Subdivided, 
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into Three Orders: er Digynia, 
and Trigy nia. 

5. PET an DRIA; five ſtamina. in each flower, the 
antheræ not united, as at fig. 5. Subdivided 

into Six Orders; Monogynia,. Digyma, Tri- 
| gynia, Tetratynia, e and Foly- 
gynia. 

6. HZXAN DRIA; fix ſtamina: i in each flowes.: all of 
the ſame height, as at fig. 6.—Subdivided into 
Five Orders: Monogynia, Digynia, Trigy- 
nia, Tetragynia, and Polygynia. "BEAT 

7. HeeTANDR1a; ſcuen ſtamina in each flower, as 
at fig. 7.—Subdivided into Four Orders: 
Monogynia, Digynia, Trigynia, and Tetra- 
gynia. 

8. OcraNDRIA; eight ſtamina in each e as at 
fig. 8.—Subdivided into Four Orders: Mo- 
nogynia, Digynia, Trigynia, and Tetragynia. 

Ex A DRIA nine ſtamina in each flower, as 
at fig. 9.— Subdivided into Three Orders; 
Monogy nia, Trigynia, and Hexagynia, 

10. DeAxNDRIA; ten ſtamina in each flower, as 

| at fig. 10.—Subdivided into Five Orders; 

Monogynia, Digynia, Trigynia, Pentagy nia, 

and Decagynia. 

11. Dope AN DRI; from twelve to nineteen ſtamina 
in each flower, as at fig. 11. Subdivided into 
Five Orders; Monogynia, Digynia, Trigynia, 

| Pentagynia, and Dodecagynia, 

12. Icos AN DRIA; twelve ſtamina or upwards, fixed 
to the calyx or petals, as at fig. 12,—Subdi- 
vided into Five Orders; Monogynia, Digy- 
nia, Trigynia, Pentagynia, and Polygynia. 

13. Pol YAM DRIA ; twenty ſtamina and upwards, as 
at hg. 13.—Subdivided' into Seven Orders; 
Monogy nia, Digynia, Trigynia, Tetragynia, 
Pentagy nia, ra nia, and-Polygynia. 

14+ Drpynania; four ſtamina, two long, and two 


ſhort, 


LY 
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fort, as at fig. 14. — Sub ſivided into Two 
Orders: Gymnoſpermia, and Angioſpermia. 

15. TETRADYNAMIA ; x ſtamina, four long, and 
two ſhort, as at fig. 13. Subdivided into Two 
Orders; Siliculoſa, and Siliquoſa. 

16. MonADELPHIA; in which claſs ali the filaments 
of the antherz are united, as at fig. 16.— Sub- 
divided into Eight Orders; Priandtia, Pen- 
tandria, Qtandria, Enneandria, Decandria, 
Endecandria, Dodecandria, and Polyandria. 

17. DrADETTHIA; the filaments of the antheræ 
united in one or two ſets, as at fig. 17,—Sub- 
divided into Four Orders; Pentandria, Hex- 
andria, Ottandria, and Decandria. 

18. PoLYADELPHIA; the filaments united in thres 


or more ſeis, as at fig. 18.—Stibdivided into 


Three Orders; Pentandria, Icoſandria, and 
Polyandria. 

19. SYNGENESIA; five ſtamina, diſtin at the bot- 
tom, united at the top, as in fig. 19.— Subdi- 
vided into Six Orders; Polygamia æqualis, 
Polygamia ſuperflua, Polygamia fruſtranea, 
Polygamia neceſſaria, Polygamia ſegregata, 
and Monogamia. 

20. GYNANDRIA ; the ſtamina growing out of the 
ſtyle, or upon an elongated receptacle, as at 
hg. 29,—Subdivided into E'ght Orders; Di- 
andria, Triandria, Tetrandria, Petandria, Hex- 
andria, Decandria, Dodecandria, and Poly- 
andria. . 

21, Monotxcia; the ſtamina and piſtillum ſepa- 
rated, and placed in two diſtin flowers, as 
at fig. 21.—Subdivided into Eleven Orders; 
Monandria, Diandria, Triandria, Tetrandria, 
Pentandria, Hexandria, Heptandria, Polyan- 
_ Monodelphia, Syngeneſia, and Gynan- 

ria. A. 

22. Diotcta; the ſtamina and piſtillum growing on 
ſeparate roots or plants, as at hg. 22. Subdi- 
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vided into Fourteen Orders; Monandria, 
Diandria, Triandria, Tetrandria, Pentandria, 
Hexandria, Ottandria, Ennearidria, Decan- 
dria, Dodecandria, Polyandria, Monadelphia, 
Syngenelia, and Gynandria. 

23. PoLYGCaxia; the ſtamina and piſtillum are both 
conjoined, and alſo ſeparate, on the ſame or 
on different roots; as at fig. 23 —Subdivided 
into Three Orders; Monoecia, Dioecia, and 
Trioecia, 

24. CRyeTOGAMIA; the ſtamens and flowers are 
wholly inconſpicuous. This claſs is ſubdi- 
vided into Four Orders, viz. Filices, Muſci; 
Algz, Fungi. The charaQters of a male and 
ſemale flower from the Order Muſci, is exhi- 
bited at fig. 24, as they appear through a very 
ſtrong magnifier; a, the male; b, the female; 
it is the bryum extinflorium. To which Lin- 
næus adds, as an Appendix, the Pa LMæ, or 
order of Palms. We now proceed to 


An Ex PLAN ATION of the CrAssES and ORD ERS. 


MoNnANDRIA, is a term compounded of the Greek 
leres, unicus, one, and , maritus, a huſband, or male; 
ſo that Linnæus intended to expreſs by this title, that 
all the flowers in the claſs monandria have but one 
male organ, or ſtamen. And finding, upon a ſcru- 
tiny into the flowers of this claſs, that ſome of them 
were poſſeſſed of one piſtillum, and others of two, it 
became neceſſary to diſtinguiſh theſe, and to ſeparate 
them, by appropriate names, into Two Orders; ſo 
that the firſt of theſe flowers would be compoſed of 
one ſtamen and one piſtillum. Here then we ſee the 
foundation of claſſes and orders. The firſt order, 
 Monogyma, he likewiſe denominated from the Greek 
por, one, and vu, mulier, a wife, or female; denoting, 
that flowers of this order have only one piſtillum, or 
female part; ſo that, © claſs Monandria, order Ma- 
| | nogynia, 
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hopynia,” denotes a plant whoſe flower or fruttifica- 
tion has only one ſtamen, and one piſtillum; as exem- 
plified in the Botanical Plate X. fig 1. where s is the 
ſtamen, and p the piſtillum; it is a blofſom of the 
canna, or Indian flowering reed. The ſecond order, 
Digynia, is in like manner compounded of the Greek 
words importing two females; and denotes that this 
order of flowers is poſſeſſed of two piſtilla, or female 
organs, as ſhown at p, fig. 2. Let it be conſtantly 
recolleed, that all thoſe flowers, poſſeſſing both 
male and female organs, are termed hermaphrodite. 

- DianpRr1a, from da, twice, and ame, a huſband, 
or male; imports in like manner that all flowers of 
this claſs are poſſeſſed of two ſtamina, or male organs; 
as at fig. 2. which ſhows the claſs Diandria, order 
Digynia: it is the fructification of the vernal graſs, con- 
ſiderably magnified to ſhow the parts diſtinct: s s, the 
ſtamina; p, tbe piſtillum. But, as the flowers com- 
poſed of two ſtamina were alſo found to have among 
them ſome with one, ſome with two; and ſome with 
three, piſtilla, it became neceſſary to introduce a third 
order into this claſs, termed Trigynia, which ſhould 
comprehend the flowers with three piltilla, or female 
organs; as ſhown at p, fig. g. | | 

TRTIANDRIA, compounded likewiſe of the Greek 
term for three males, denotes that claſs of plants whoſe 
flowers have three ſtamina. And theſe having either 
one, two, or three, piſtilla, the claſs is divided ac- 
cordingly into the three orders correſponding thereto. 
Fig. 3. ſhows the claſs Triandria, order Trigynia; s, 
the ſtamina; p, the piſtilla. It is the verticillate 
mollugo, or African chickweed, magnified to diltin- 
guiſh the parts. 

TETRANDRIA, by changing the numerical term 
to that denoting four, implies a claſs of plants whoſe 
flowers have four ſtamina or male organs, of equal 
length. In this claſs, ſome of the flowers have one, 
others two, and ſome four, piſtilla; hence the two 
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firſt orders are Monogynia and Digynia ; but the 
third order in this claſs, to expreſs the four piftilla, 
is termed Tetragynia, i. e. four females. Fig. 4. ex- 
preſſes this caſe; claſs Tetrandria, order Tetragynia; 
s, the ſtamina; p, the piſtilla. This example is a 
very curious conitruttion of the parts; it is a fructi- 
heation of the Potamogeton, or common pondweed, 
conſiderably magnified. 

PENTANDRI1A, in like manner, denotes five males; 
it is therefore uſed to diſtinguiſh thoſe plants whoſe 
flowers have five ſtamina. And as the flowers of this 
claſs are conſtrutted either with one, two, three, 
four, five, or many, piſtilla, they are of courſe divi- 
fible into fix orders; ſo that in addition to the four 
orders above explained, we have now two additional. 
ones to add, viz. Pentagynia, containing flowers with 
froe piſtils; and Polyginia, containing flowers with 
many, or with a cluſter of piſtils. A flower of the 
fifth clafs and fifth order, viz. Pemtandria Pentagy- 
nia, is delineated at hg. 5. s, the ſtamina; p, the 
piſtilla: it is the craſſula, or Africen navel-wort. 

HEexaxDRIA; this term fignifies fix males; it 
therefore implies that claſs of plants whoſe flowers . 
have ſix ſtamina, all of the ſame length. The flowers 
in tms claſs are formed either with one, two, three, 
four, or many, piſtilla ; the orders are therefore of 
the ſame denomination as thoſe above explained: 
only the ſixth order, Polygyma, in the Pentandria 
clals, is the fifth in this. An example of the claſs 
Hexandria, order Polygynia, is ſhown at fig. 6. 5, 
the ſtamina ; p, the cluſtered piſtilla: it is a fruQti- 
fication of the aliſma, or great water plantain, very 
much magnified. | 

HErTANDRIA, denotes that claſs of hermaphro- 
dite plants whoſe flowers contain fever ſtamina, or 
male organs. The flowers are alfo conſtructed with 
either one, two, four, or ſeven, piſtilla; whereby the 
order Heptagyniaz. denoting ſeven females, e 
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only in this claſs. A delineation of the claſs Hep- 
tandria, order Monogynia, is given at fig. 7. 5, the 
ſtamina ; p, the piſtilla : it is a bloſſom of the Æſcu- 
lus, or horſe-cheſnut. 

OcrANDRIA, denotes thoſe plants whoſe flowers 
are compounded of eight male parts, or ſtamens. The 
females have either one, two, three, or four, piſtils, 
common to each flower; ſo that the four orders, ex- 
preſſive of theſe four caſes, are all that belong to this 
claſs. A repreſentation of the claſs Oftandria, order 
Monogynia, is given at fig. 8. ss, the ſtamina ; , 


the pillillum. It is the Enothera, or tree-primroſe. 


EN N EAN DRI A, ſignifies nine males; it is thereſore 
charaęriſtic of that claſs of plants whoſe bloſſoms 
contain nine ſtamina. In theſe flowers are allo found 
either one, three, or fix, piſtilla; the correſponding 
orders are therefore Monogynia, Trigynia, and Hexa- 
gynia. The claſs Enneandria, order Hexagynia, is 
ſhown at fig. g. which is the Butomus, flowering-ruſh, 
or water gladiole; 5s, the ſtamina; p, the piſtillum. 

DEcanDRIA, is a term denoting ten males; it 
therefore reprelents the claſs of plants whoſe fruQtifi- 
cation has ten ſtamina, or male organs. The flow- 


eis in this claſs are formed either with one, two, 


three, five, or ten, piſtilla ; the order Decagynia is 


therefore now added to thoſe before explained, de- 


noting ten females. This claſs Decandria, order De- 
cagynia, is delineated at fig. 10. s, the ſtamina; p, 
the piſtilla : it is the Phytolacca, or American nighi- 
ſhade. i 

DopzcAN DRIA, denotes twelve males, and it is 
therefore uſed as charatteriſtic of twelve ſtamina, The 
elals, however, is not confined to that number, but 
includes all ſuch hermapbrodite flowers as are fur- 
niſhed with any quantity of ſtamina from twelve to 
nineteen incluſive. No flowers have yet been found 
10 have preciſely eleven ſtamina, which is the reaſon 
no Claſs has been allotted to that number. The 
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flowers in this ctaſs have either one, two, three, fives 
or twelve, piſtilla: the order Dodecagynia is therefore 

now introduced, to denote the twelve females. Fig. 11. 
repreſents the claſs Dodecandria, order Dodecagynia : 
s, the ſtamina; , the pillilla : it is the fruttification 
of the Sempervivum, or great houſeleek. 

Icos AN DRIA; this term ſignifies twenty males; and 
therefore denotes thoſe plants whoſe bloſſoms have 
twenty ſtamina. But here again the term is to be un- 
derſtood witbin a certain latitude; for, though the 
plants of this claſs are rarely ever found with % 
than twenty ſtamina, yet they frequently have # 
greater number. They are therefore not always to 
be known with certainty from thoſe of the next claſs, 
without having recourſe to their eſſential charaQeer, 
which we ſhall explain under the head of the genera. 
The flowers of this claſs being formed with either 
one, two, three, five, or many, piſtilla; the orders cor- 
reſponding thereto are already explained. An exam- 
ple of the claſs Icoſandria, order Digynia, is given 
at fig. 12. s, the ſtamina; p, the piſtilla: it is the 
Cratzgus, or white bean-tree. | 

PoLyYaNnDR1a, denotes many males; it is conſe- 
quently uſed in this place to diltinguiſh that claſs of 
plants whoſe bloſſoms have many ſtamina, from twenty 
to a thouſand. The flowers are conſtrutted either with 
one, two, three, four, five, {ix, or many, piltilla ; the 
ſeven orders, therefore, correſponding to theſe num- 
bers, and which have been already explained, belong 
to this claſs. A delineation of the claſs Polyandria, or- 
der Trigyniz, is given at fig. 13. 5, the cluſter of 
ſtamens; p, the piftilla: it is the Aconitum, or wolf's- 
bane. 4 
DipyNAMIa; this term denotes the power or ſu- 
eriority of tuo; and is applied to this claſs, becauſe 
the flowers have four ſtamina, two long, and two ſhort. 
This circumftance is alone ſufficient to diltinguiſh 


this claſs from the ſourth, wherein the four ſtamina 
are 
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are always of an equal length. Of the three orders 


of this claſs, the two firſt are founded upon a diſtine- 


tion in the fruit; for the flowers bear only one pil- 
tillum each. The title of the firſt order, Gymnoſper- 
mia, is expreſſive of ſuch plants as have naked ſeeds; 
and that of the ſecond, Angioſpermia, of ſuch as have 
their ſeeds in a pericarpium. . Theſe will be fully de- 
monſtrated in the engravings given to illuſtrate the 
genera, The third order, Polypetala, is expreſſive 
of ſuch flowers as have many petals. This order ſeems 
to have been eſtabliſhed in favour of one genus of 
plants only, the mel:anthus, the flowers of which are 
polypetalous, though thoſe of all the reſt of this claſs 
are monopetalous. The claſs Didynamia, order Gym- 
noſpermia, is repreſented at fig. 14. s, the ſtamina 

#, the piſtillum: the balm-leaved melittis. 
TETRADYNAMIA, is a term which in the Greek 
expreſſes the power or ſuperiority of our; and is 
made uſe of in this place to denote all thoſe plants 
whoſe bloſſoms have fix ſtamina, four of which are 
higher, or ſuperior to the other two; which circum- 
tance diſtinguiſhes them from plants of the ſixth 
claſs, where the ſix filaments are of equal height. The 
two orders in this claſs, viz. Siliculoſa and Siliguoſa, 
derive their names and diſtintions from the pericar- 
pium. In the firſt order, the pericarpium is a ſilicula, 
or bivalvular pod, of a round or oval form, or 
whoſe tranſverſe diameter is equal, or nearly ſo, to 
its longitudinal; and having the apex of the diſſe- 
piment, which had firſt been the ſtyle, prominent be. 
yond the valves, The ſecond order 1s diſtinguiſhed 
by a pericarpium which is a fil:qua, or long pod, 
conſiſting of two valvulæ, in which the ſeeds are fixed 
alternately to each future. Miller improperly apphies 
this definition to the legumens, or pulſe. A delinea- 
tion of the claſs Tetradynamia, order Siliculola, is 
given at fig. 15. s, the ſtamina; p, the piſtillum: 
it is the bloſſom of the annual lunaria, or moon- 
wort, 
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vort. The pericarpia will be figured in the plates 
appropriated to the genera. 

MoNnADELPHIA, from ws, one only, and ages, 
brother; is a term uſed to expreſs the conſanguinity 
of one brother. It is choſen in this place to denote 
the union of th: filaments of the ſtamina, which in 
this clals do not Rand ſeparate, but are all formed 
from one ſubſtance at the baſe, out of which they 
proceed as from a common mother; and the title of 
the claſs, importing only a ſingle brotherhood, ſhows 
that there is but one ſet of ſtamina ſo united, which 
diſtinguiſhes the claſs from the two that follow. The 
number of the ſtamina is not limited ; but the orders 
are founded on the number of the ſtamina contained 
in the brotherhood: or ſet: which admitting of eight 
variations in this claſs, the eight orders into which it 
is conſequently divided, are named from the titles 
of the carly claſſes in the ſyſtem, which denote the 
re ſpective number of flamens contained in each. An 
example is given at fig. 16. which illuſtrates the claſs 
Monadelphia, order Dodecandria : s, the ſet of ſta- 
mens; p, the piſtillum: it is the Pentapetes, or In- 
dian vervain mallow. | 

D1iaDELPHIA; this term expreſſes a double bro- 
therbood; or that claſs of plants whoſe flowers bear 
two ſets of ſtamina, united in the manner explained 
in the preceding claſs. The number of the ſtamina 
is not limited; but the four orders into which the 
flowers are divided, are e ive of the number in 
each brotherhood, and are named, in the ſame manner 
as above, from the early claſſes in the ſyſtem. A re- 
preſentation of the claſs Diadelphia, order Odandria, 
is delineated at fig. 17. 55, the brotherhoods, or 
ſets. of ſtamens; p, the pillillum: it is a bloſſom of 
the myrtle-leaved Polygala, or milk-wort. 

PoLYADELPHIA, ſignifies many brotherhoods; and 
is uſed here to diſtinguiſh thoſe hermaphrodite plants, 
whoſe bloſſoms contain many diſtin lets of ſtamina. 

This 
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This, claſs is divided into three orders, expreſſive of 


the number of ſtamens contained in each ſet; and 
are ſynonymous with the names of three of the fore- 


going claſſes, from the aptneſs of their deſignation 
with theſe three cafes of the united ſtamina. Fig. 18. 
illuſtrates the claſs Polyadelphia, order Polyandria: 
3, the many ſets or cluſters of ſtamina, which conſiſt 
1 many ſtamina. in a ſet, all growing toge- 
ther in the corolla; p, the piſtilla; which in theſe 
claſſes only ſerve to ſhow that all the flowers are her- 
maphrodite. 

SynGenEtsta, is a term formed of , together, 


and vi, generation, including a joint or compound 


ne ration. It is the claſs under which the compound 

owers are arranged; and is expreſſive of the con- 
generation, or connected ſorm, of the ſtamina; in 
which, though the filaments are diſtin and ſeparate, 
yet the antherz, which are the parts more immediately 
ſubſervient to generation, are united in à cylindra- 
ceous figure, and perform their office together. To, 
underſtand the orders in this claſs, it is neceſſary to 
explain what is meant by polygamy in flowers. We 
have already treated of polygamous plants, in p. 101, 
and ſhown that the term polygamous, as there ap- 
plied, alluded to the intercommunication of the male 
or female flowers with the hermaphrodite ones, either 
upon the ſame, or on a diſtintt plant of the ſame 
genus. But, in reſpett to the flowers, the term is ap- 
plied to a ſingle bloſſom only; for the flowers of this 
claſs being compound, a polygamy ariſes from the in- 
tercommunication of the ſeveral florets in one and the 
ſame flower. Now the: polygamy of flowers, in this 
ſenſe of the word, affords four cales, which are the 
foundations of the four firſt orders of this claſs. 1ſt 
Order, Polygamia æqualis, or equal Polygamy, is 
when all the florets are hermaphrodite. 2d Order, 
Polygamia fuperflua, or ſuperfluous polygamy, is 
when ſome of the florets are hermapbrodite, and 
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others female only; for, in this caſe, as the fruQifi- 
cation is perſected in the hermaphrodites, the addition 
of the females is a ſuperfluity. gd Order, Polygamis 
ſtranea, or fruſtaneous or ineffectual polygamy, is 
when ſome of the florets are hermaphrodite, and 
others neuter ; for, in this caſe, the addition of the 
neuter is of no aſſiſtance to the fruftification. 4th 
Order, Polygamia neceſſaria, or neceſſary polygamy, 
js when ſome of the florets are male, and the reſt fe- 
male; for, in this caſe, there being no hermaphro- 
dites, the polygamy ariſing from the compoſition of 
the florets of different ſexes is neceſſary to perfect the 
fruQtification. gth Order, Polygamia ſegregata, ſig- 
nifies o be ſeparated, the plants of this order having 
partial cups growing out of the common calyx, which: 
ſurround and divide the floſculi or florets. 6th Or- 
der, Monogamia, ſignifies a fingle marriage, and is 
oppoſed to the polygamy of the four fisſt orders; for 
in this, though the antherz are united, which is the. 
eſſential character of the plants-of this claſs, the flower 
is fimple, and not compounded of many florets, as in 
the other orders. —A delineation of the claſs Synge- 
ne ſia, order Polygamia ſuperflua, is given at fig. 19. I, 
the hermaphrodite corollulæ, occupying the whole 
centre, or diſk ; f, the female corollulæ, placed round 
the hermaphrodites, which have, in this example, five 
"ſtamina and one piſtillum. It is the Xeranthemum, 

or eternal flower. 155 
 GyNnanDRiA, from ww, a woman, and e, a man, 
denotes a male and /emale; it is therefore uſed here 
to expreſs the ſingular conſtruttion of the fruftifica-; 
tion in this claſs of plants, in the flowers of which the 
ſtamina grow upon the piſtillum in ſuch a manner, 
that the male and female parts are united, and do not 
ſtand ſeparate, as in the other hermaphrodite flowers. 
The orders in this claſs, being founded on the number 
of ſtamina produced in the different flowers, the 
names have been ſeleted from the . 
| | of 
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of the claſſes, and applied as in ſome of the — 
caſes, Fig. 20. exhibits a delineation of the cla 
Gynandria, order Triandria; s, the ſtamina ; p, the 
piſtillum: it is the Silyrinchium, or Bermudiana. 

Monozcia, from e., one, and «>, a houſe; 
denotes a ſingle houſe or habitation. But to uader- 
ſtand the application of this term in the preſent in- 
ſtance, we muſt recolle&, that the flowers produced 
by this claſs of plants are not hermaphrodites, but 
androgynes; the bloſſoms that have the ſtamina 
wanting the piſtillum; and thoſe that have the piſtil- 
lum wanting the ſtamina. Now the term Monoecia, 
by denoting a fengle habitation, alludes to this cir- 
cumſtance: that the male and female flowers of this 
claſs are both found in the ſame plant or dwelling ; 
whereas, in the next, they have diſtinct habitations. 
The orders in this claſs are founded upon the number 
of ſtamina produced in the different flowers, which 
conſiſt of eleven diviſions ; they are therefore diſtin- 
guiſhed by eleven titles from the claſſes, which denote 
their reſpective number of ſtamens. A repreſenta- 
tion of the claſs Monoecia, order Gynandria, is given 
at fig. 21. a, the male flower; s, the ſtamina; b, the 
female flower; p, the piltilla. It is the Andrachne, 
or baſtard orpine. , 

Dioecia; this word, by the variation of che nu- 
merical term, denotes two houſes or dwellings ; and 


is applied to this clals of plants, whoſe flowers are 


male and female, to expreſs the circumſtance of the 
male flowers growing on one plant, and the female on 
another; ſo that the preſence of both plants is neceſ- 
lary to propagation. The orders, like thoſe in the 
claſs Monoecaa, are founded on the number of ſta- 
mina preſent in the blolſoms, which, admit of four- 
teen, diviſions; they are conſequemily named from 
fourteen titles of the claſſes, which import their re- 


ſpective number of ſlamens. Fig. 22: illuſtrates the 


claſs Dioecia, order Decandria: a, the bloſſom pra- 
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duced by the male plant; s, the ſtamina; 5, the flower 
produced by the female plant; p, the piſtilla: it is 
the Kiggelaria. | 

PoLyYGcamnix, formed of Towv;, many, and vH, 
nuptials, denotes a plurality of marriages. So the 
claſs thus denominated produces, either upon the 
ſame or on different plants of the fame genus, her- 
maphrodite flowers, and alſo flowers of one ſex only, 
be it male or female; or elſe flowers of each ſex ; 
and the latter receiving impregnation from, or giving 
it to, the hermaphrodites, as their ſex ſhall happen to 
be, the parts eſſential to generation in the hermaphro- 
dite flowers do not confine themſelves to the correſ- 
ponding parts within the ſame flower, but become of 
promiſcuous ule ; which is the reaſon of giving the 
above title to the claſs. It contains three orders, the 
two firſt of which are the ſame with the titles of the 
twenty-firſt and twenty-ſecond claſſes, and are to be 
underſtood in the ſame manner, viz. Monoecta, when 
the polygamy is on the ſame plant; and Dioecia, when 
it is on tuo diſtindt plants. The third order, Trioecia, 
has been eſtabliſhed in favour of a fingle genus, the 
ficus, in which the polygamy is on three diſtintt plants. 
Fig. 23 exhibits the claſs Polygamia, order Dioecia : 
a, is a bloſſom from the hermaphrodite plant; s, the 
lamina ; p, the piftillum: b, is a bloſſom from the 
female plant; p, the piſtillum: it is the Fraxinus, of 
flowering aſh. | 

CrxyeTOGAMIA, compounded of «vzr?-, conceal» 
ed, and va, nyptials; denotes a concealment of 
marriage; and the term is made uſe of in this place, 
becauſe ali the plants of this claſs either bear their 
lou ers concealed within the fruit, or have the parts 
of fruQification ſo extremely minute, as to be imper- 
ceptible to the naked eye, The ficus, whoſe flowers 
are borne within the fruit, was originally placed in 
this claſs, but Linnteus removed ii into the polyga- 
mia, on account of the ſpreading mbilicus, or open- 


ing 
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ing of the receptacle, and polygamous conſtruttion 
of its florets. The orders in this clafs confiſt of four 
very different kinds of plants, viz. the Filices, or 
ferns ; the Muſci, or moſſes ; the Algæ, or ſea-weeds, 
and other aquatic plants; and the Fungi, or muſh- 
rooms. Fig. 24. is a very curious delineation of the 
claſs Cryptogamia, order Muſci: a, the male fructi- 
fication; s, the ſtamina; 6 ö, the ſucculent threads or 
veſſels riſing from the baſe of the ſtamina ; c, the fe- 
male flower; p, the piſtilla. Fig. 25. exhibits the 
order Filices; it is the under fide of three leaves of 
the polypodium, or fern, magnified to ſhow the flow- 
ers or fruRification, which are diſpoſed in rows on 
each fide the mid-rib : here the feeds, exceedingly 
minute, are foſtered and matured, as in a pericarpium. 
Fig. 26. the order Algæ; ſhowing the fructification 
of the ſcarlet fucus. The Fungi will be exhibited in 
the engravings appropriated to the genera.— Alſo, the 
PALM x, or order of Palms; whoſe ſingular ſtrudure 
occaſioned their being thus placed together under a 
diſtinct head. A figure of one of theſe plants is given 
in the Botanical Plate IX. fig. 8. it is the Chame- 
rops, or dwarf palm. ö 


Such are the. Claſſes and Orders which conſtitute 
the celebrated Sexual Syſtem of Linnzus ;—a ſyſtem, 
which perhaps has contributed more to the clucida- 
tion and improvement of the ſcience of Botany, than 
all the joint diſcoveries and communications of former 
writers. Some later botaniſts, however, of conſider- 
able eminence, bave mutually agreed to aboliſh the 
claſſes Gynandria, Monoecia, Dioecia, and Polygamia, 
under an impreſſion that it will tend to ſimpliſy the 
ſtudy, and diſburthen the memory from a great num- 
ber of unneceſſary applications of the terms. Under 
this new arrangement, the orders contained 'in the 
clafles thus abohſhed are incorporated and diſperſed 
among the other nineteen claſſes, according to the 
number of their ſtamina, as projected by Linnæus 
bimſelf, 
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himſelf. The Palms, in the Appendix to the Crypto» 

amia claſs, are alſo diſtributed in a ſimilar manner; 
ſo that the ſyſtem now in vogue, and which ſeems 
almoſt univerſally io obtain, conſiſts only of the firſt 
nineteen claſſes, and the Cryptogamia claſs, making 
twenty in the whole. Dr. Withering, in bis Arrange- 
ment of Britiſh Plants, publiſhed in 1796, has adopt- 
ed this abridged ſyſtem, after the powerful example 
of the learned Dr. Gmelin of Gottingen, and with 
the approbation of Sir Charles Thunberg, ſucceſſor 
to the great Linnæus in the botanical profeſſorſhip in 
the univerſity of Upſal. But concerning the utility 
of this departure from Linneus's plan, the editors of 
the Monthly Review, in their critique upon Dr. Wi- 
thering's uſeful and valuable work, have remarked as 
follows : 

6 Much may be ſaid every way with reſpeQ to the 
abolition of the claſſes Gynandria, Monoecia, Dioe- 
cia, and Polygamia, as to the neceſlity and the uſe of 
fo doing. Some naturaliſts, of late, have imagined 
that they have experienced obſtruttions in the attain- 
ment of botanical knowledge, from the perplexity 
of thoſe claſſes, and have accordingly remoyed them ; 
but the queſtion remains to be decided whether they 
have facilitated the Rudy of them. They who re- 
move theſe claſſes, and incorporate the ſeveral ge- 
nera under them into the other claſſes, according to 
their ſtamina, are ſtill obſerved to retain the diltinc- 
tion of the old claſs under which Linnæus bad ar- 
ranged them. Of what import is it, then, on the ſirſt 
view of this matter, whether any plant ſtand in this 
or that claſs ; if, afier all, the gynandrous, monoe- 
cious, dioecious, or polygamous, flower js ta. be the 
mark of diſtinion ? It appears to us that the diffi- 
culty is increaſed by the anomaly being diſperſed 
throughout ſo many claſſes +: Heretofore, the fight of 
a monoecious flower at once referred us io a cer- 
tain claſs, which compriſed all plants of that appear: 

| | ances 
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anice. Nov we are to be aware that every claſs may 
have theſe irregularities. We cannot but therefore 
deem this an increaſe of confuſion. | 

* Let us only obſerve the ſymmetry; of the Lin- 
næan ſyſtem. The firſt nineteen claſſes bear flowers, 
of which the ſtamina, how different ſoever in num- 
ber, ſituation, proportion, &c. all ſurround the piſ- 
tillum, and are diſtin from it. In the twentieth, 
they are ſituated on it. As, then, ſituation is ſo im- 
portant a feature in the ſexual frame, how could. 
Linnæus (/ ſibi conſtct) have done otherwiſe than 
have thrown thoſe plants, the fruQtification of which 
is ſo ſingularly conſtituted, into a ſeparate claſs ? 
Again, the claſs Monoecia exhibits flowers totally 
diltint from all which have gone before. On the 
ſame plant appear ſome flowers purely male, and 
others altogether female. The ſexual ſyſtem is ſo very 
materially affected here, that the diſtinction cannot 
be diſguiſed, This claſs is founded on natural cha- 
rater. Linnæus appears to us to have been com- 
pelled to follow it. A {till ſtronger difference is to- 
be found in the claſs Dioecia. The fructification is 
completed by the efforts of two Ciltin@ plants. Thus, 
in all the willows, the female. flowers are produced 
by one tree, the male by another. Here is ſuch a 
departure from the general laws of produttian, that it 
mult be noted. It would have militated againſt all 
the golden apboriſms of the Philoſophia Botanica, to 
have paſſed over theſe circumſtances in ſilenee. At 
once the whole dottrine of ſituation, the very life. of: 
the ſexual ſyltem, muſt have been done away; and 
the ſy ſtem iiſelf muſt have tottered from its, founda- 
tion, The ſexual ſyſtem, it is true, is highly artificial; 
yet not ſo much ſo but that it ſtudies to coincide 
with nature, and is conſcious that it is in its higheſt 
glory, when it falls in moſt completely with thoſe or- 
ders which nature herſelf has. conſtituted. Here it 
cannot but be anticipated by every good ans 
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how much of natural order is viſible in each of cheſe 
three claſſes. CES | "$1 
« It muſt be admitted that the claſs Polygamia has 
not apparently ſo much to urge in its own behalf, as 
thoſe clafſes which have juſt been mentioned: for, 
whatever atiomaly appears in ſome flowers, all plants, 
having always likewiſe hermaphrodite and regular 
flowers, might have been arranged in the other claſſes, 
according to the number of their ſtamina, & c. It 
muſt al ſo be admitted, that there is nothing of natural 
order obſervable in the plants of this cla; : -but, fo 
far from any defea, the conſtruction of this - claſs 
has always appeared to us an argument of the ſound- 
neſs and firmneſs of mind which che illuſtrious Swede 
was known to poſſeſs. None of thoſe who have 
thought proper to {et aſide theſe claffes have advanced 
the ſcience: All that was done has been to throw 
into ſeveral elaſſes that which Linnæus, in perfett con- 
formity with the laws of his own ſyſtem, confined to 
one. However men complain, the fame monſtrofity; 
the fame marks of polygamous diſtinQion, are to be 
adopted. idem oculi lucent, eadem feritates imago. 
Certainly Linbæus, by conſtructing this claſs, round- 
ed, if e may ſo ſay, the ſexual ſyſtem. He argued 
that every ſeparate feature deſerved a ſeparate name. 
He numbered theſe features, and taught us to call 
them by their names. Monthly Review for January 
1 WITT as OK s 45 SET I 3410355 1 $3. .35e 
In offering theſe remirks, the editors candidly 
diſclaim the intention of throwing any cenſure upon 
Dr.-Withering, or upon any of thoſe who are gone 
before tum; their deſign being only to ſubmit - theſe 
hints 46 the conſideration of others. For our own 
port, we profeſs to give our readers the Linnæan ar- 
rangement in its original form, as indiſpenſable to 
every learner of botany, whatever improvements ot 
akerations the ſcience way afterwards receive. There- 
fore, having fulfilled our duty in pointing out the 
het abolition 
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abolition of theſe claſſes, and the removal of the or- 
ders into different parts of the ſyſtem, we ſhall pro- 


ceed to ſtate the genera, according to the principles 
laid down by Linnæus. 


Of the GENERA of PLANTS. 
The Genus, or Genera, of plants, is the ſecond 


ſubdiviſion in the Linnæan Syltem, and comprehends 


an aſſemblage of ſpecies, whoſe fimilarity of parts 
and ſtruQture requires them to be placed under the 
fame claſs and order; out of which ſubordinate ſpe- 
cies and varieties proceed. The foundation of all ge- 
neric diſtinctions, reſides in the differences obſery- 
able in the ſtructure of the flowers and fruit. Hence 
all vegetables that agree in their parts of fructifica- 
tion, are to be put together under one genus; and all 
ſuch as differ in thoſe parts, are to be divided. The 
charaQeriſtic mark of each genus, is to be fixed from 
the number, figure, proportion, and ſituation, of all 
the parts. But, as there are few genera wherein all the 
parts are conſtant in every one of the ſpecies, we are 
obliged, wherever it is poſſible, to fix upon ſame one 
well-known ſingle circumſtance that is conſtant, and 
this conſtitutes what is termed the claſſic or eſſential 
character. This in moſt genera may be readily found: 
thus, the eſſential character of ſelf-heal, eye-bright, 
madwort, and ſea-cabbage or kale, lies in the denti- 
cles of the ſtamina ; that of turmeric, humming-bird 
tree, Bignonia, and Martynia, in a mutilate ſtamen; 
the ranunculus is diſtinguiſhed by its nectarium, which 
is a pore in the claws of its petals ; bydrophyllum, 
or water-leaf, by the ſame part, which in that genus 
is a cloſed chink in the laciniæ of the corolla; and 
hellebore, and funnel-flower alſo, by their tubular 
nettaria ; in ſea-daffodil, the ſtamina are inſerted in 
the nectarium, which diſtinguiſhes it from narcifſus ; 
in henbane, there is a covering to the capſules, by 


which its known from winter-cherry ; the mignionette 
Vor, XIV. No, 183. 2 has 
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has always a lateral nectarium, but varies in its co- 
rolla and piſtillum; the bell-flower has a quinque- 
valved nectarium, but is inconſtant in the corolla and 
capſule ; and laſtly, the flower-de-luce has a ſtigma 
of ſingular conſtruttion, but varies in the beard of 
its corolla. | 

There is, however, no one part of frufttfication that * 
can be relied on as a conſtant charatteriſtic mark for 
all genera ; it being found, that the part which is con- 
ſtant in ſome genera will be inconſtant in others : thus, 
in the papaw-tree, the flowers of the male plant are 
monopetalous, and thoſe of the female pentapetalous ; 
in  candle-berry myrtle, ſome ſpecies have naked 
ſeeds, others berries; in the aſh-tree, ſome have a 
naked. flower, and others a corolla; in geranium, 
ſome have regular corollæ, and others irregular; in 
flax, ſome are pentapetalous, others tetrapetalous ; 
in wolf's-bane, ſome are tricapſular, and others quin- 
quecapſular; and in trefoil or clover, ſome are mo- 
nopetalous, others polypetalous, ſome monoſpermous, 
and others polyſpermous. This inconſtancy of par- 
ticular parts in many genera, has been a great ſource 
of error amongſt the earlier botaniſts, who have 
parted many plants from their congeners on this ac- 
count. 

When the charaQeriſtic mark of any genus is 
wanting in any particular ſpecies, we ſhould proceed 
with caution, leſt we confound genera that ſhould be 
diſtinguiſhed. For want of this caution, the com- 
mon heath and baſe heath had been joined, but were 
parted afterwards on account of the two horns in the 
antherz of the common heath; the adonis or phea- 
ſant's.eye had been joined to the ranunculus, but 
was parted from it again, on obſerving that it wanted 
the nectariferous pore ; and the aloe and agave had 
been blended, till it was obſerved that in the latter 
the ſtamina were inſerted in the corolla, and not in 
the receptacle, When the charaderiſtie mark of any 

genus 
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genus is obſerved in ſome ſpecies of another genus 
near of kin to it, a like caution is neceſſary on the 
other hand, leſt we ſhould multiply the genera by 
parting ſpecies that ſhould ſtand together: thus we 
find, that in ſtone crop, houſeleek, roſe-root, ſmaller 
orpine, ſmall annual bouſeleek, and navel-wort, the 
neQaria adhere to the bale of the piſtillum; in wil- 
low-herb and tree-primrole, the calyx is tubular; in 
the medlar-tree, wild ſervice- tree, and garden-ſervice, 
the ſtructure of the flower is alike; and in both alnus 
and betula or birch-tree, there are three florets on 
the foliole of the amentum. 

The more conſtant any part of the fruQtification is 
found to be through ihe ſeveral ſpecies of any genus, 
the more it may be relied on with certainty as a cha- 
racteriſtic mark for that genus. Thus in hypecoum 
the nectarium is conſtant, but not the pod; the lily of 
the valley is conſtant in its ſpotted berry, but not in 
its corolla; the cardinal-flower in its corolla, but not 
in its fruit; the wild ſenna in its corolla, but not in 
its pod; and the vervain in its calyx and corolla, but 
not in its ſtamina and ſeeds. In ſome genera one 
part of the fruttification is found to be the mbſt con- 
ſtant, and in others another; but there is no part 
that is not liable ſometimes to a variation: thus we 
find the pericarpium variable in balſam, bell-flower, 
tara, poppy, rock-roſe, fumitory, and ſtraw- 

erry-tree ; the calyx in water-lily and dog-wood ; 
the corolla in bilberry, lily of the valley, baſe heath, 
gentian, and flax; and the ſeeds in ranunculus and 
water-plantain.—If the flowers agree, but the fruits 
differ, the genus ought not to be parted : thus, in 
thoſe extenſive genera, the ſenna, French honey- 
ſuckle, mallow-tree, Syrian mallow, and ſenſitive 
plant, ſo great a number of ſpecies have been ranged 
under the ſame genus, on account of the conformity 
in the flowers, though there is a variation in the fruit. 

That the figure of the flowers is more certain than 
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that of the fruit. appears from many examples: ag 
from the bell-flower, primroſe, ſnap-dragon, water- 
plantain, Syrian mallow, rock-roſe, &c. but the 
proportion of the parts is ſubjett to great variation, 
The number of the parts is more liable to variation: 
than their figure, and is found ſometimes to vary even 
upon the ſame plant; as in rue, golden ſaxifrage, 
bird's-neſt, ſpindle-tree, ſyringa, and moſchatel; in 
the flowers of all which the number of the parts va- 
ries from five to four. In theſe doubtful caſes, the 
natural number mult be collected from the primary 
flowers ; but in the variations of the number of the 
parts, there is a proportional affinity worth remark- 
ing: in flowers the ſtamina uſually vary from ten to 
eight, and from five to four ; the corolla and calyx 
from five to four; and the whole flower from four to 
three: and the fruit alſo uſually varies from five to 
three, and from five to four. 

The fituation of the parts is the moſt conſtant, 
very rarely varying m the ſame genus. The regula- 
rity of the petals is not ſo much to be depended on 
as ſome former botaniſts have thought ; for we ſee in 
geranium, the Europcan ſpecies have regular corol- 
Iz, but the African ones irregular. The neQtarium, 
nature has made. of great conſequence in deter- 
mining the genus. It is a decifive mark in all the 
following genera, viz. in lizard-flower, butterfly- 
flower, bird's-neſt, fumitory, violet, Malpighiay Ba- 
niſteria, baſe flower-fence, day-flower, bay- tree, white 
diitany, bean-caper, marſh-gentian, lily, crown-im- 
perial, water- leaf, crowfoot, Hermannia, barberry, 
bladder-nut, paſſion- flower, daffodil, ſea-daffodil. 
marvel of Peru, roſe-bay, African ſwallow-wort, 
African ſpirza, bell-flower, lead-wott, hyacinth, 
dwarf roſe-bay, muſtard, Kiggelaria, balſam-tree, co- 
lumbine, ſennel- flower, wolt's -bane or monk's-hood, 
graſs of Parnaſſus, 'barren-wort, chocolate-nut-tree, 
hs t SET = mignionette, 
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mignionette, Grewia, hellebore, iſopyrum, Indian 
creſs, and balſam. : 
The ſtamina and calyx, being leſs ſubjeR to lux- 
uriancy, are far more certain than the petals in de- 
ciding genera. The corolla varies as to its figure in 
many genera; as in whortle-berry, winter green, baſe 
heatb, tobacco, bog-bean, primroſe, ſpeedwell, gen- 
tian, byacinth, ſcabious, and daffodil. It varies alſo 
as to number, being in ranunculus pentapetalous in 
ſome ſpecies, and polypetalous in others; in belle- 
bore alſo, pentapetalous and polypetalous ; in thrift, 
pentapetalous and monopetalous ; and in fumitory 
diapetalous and tetrapetalous: and the number is 
alſo ſometimes variable in the ſame ſpecies; as is 
obſerved in the papaw-tree, and caſſada. The ſtruc- 
ture of the pericarpium was formerly thought to be 
of great conſequence in determining the genera ; but 
there are examples without number that demonſtrate 
its uncertainty. 
The characters of luxuriant flowers, whether eu- 

nuchs, i. e. ſuch as have loſt the ſtamina, or muti- 
late, cannot be allowed any place in determining the 
genera ; for in full flowers no number of petals can 
be aſſigned, and the ſtamina are generally wanting, 
the number of which makes a principal. part of the 

eneric charaQter; and in mutilate flowers, as in 
— ſpecies of bell- lower, quamoclit, and ruellia, 
the corolla would be excluded from the deſcription, 
contrary to the, nature of the other ſpecies of the 
genus. But, as the calyx in full flowers is ſcarcel 
ever altered, it may detect the genus; and the loweſt 
ſeries of petals in polypetalous corollæ remaining the 
fame in reſpect to number, the genus may allo be 
often known by that character; as in the roſe, the 
poppy, and fennel-flower, 


Or SPECIES. 
Species conſtitute the third ſubdiviſion in the Lin- 
N | | | næan 
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næan ſyſtem, which comprehends all the different forms 
af plants that are ſuppoſed to have been originally 
created. Theſe plants, ſays Linnæus, have, by the 
eſtabliſned laws of nature, continued to produce 
others like themſelves; therefore the Species Planta- 
rum comprehends all the d fferent invariable forms of 
plants which are found at this day upon the face of 
the earth. | 

We have ſhown the generic diſtintions to depend 
on the form of the fruftification, and to be confined 
to that alone. Specific differences take their riſe from 
any circumſtance, wherein plants of the ſame genus 
are found to diſagree ; provided ſuch circumſtance 
is conſtant, and not liable to alteration by culture or 
other accidents; for all caſual differences are varie- 
ties of the ſame ſpecies. Towards the end of the 
ſeventeenth century, the defire of increaſing the num- 
ber of plants had ſo ſeized the botaniſts of that time, 
that new ſpecies were eſtabliſhed on too flight differ- 
ences, to the great detriment of the ſcience ; and the 
ſame eagerneſs led them alſo to ſet down as new ge- 
nera, what ſhould have been ſpecies only. This evil 
was in ſome meaſure unavoidable, whilſt there were 
no fixed principles for the regulation of the ſcience 
in this reſpect. A remedy for it was firſt attempted 
by Vaillant; afterwards by Juſſieu, Haller, Royenus. 
Gronovius, and others; and laſtly by Linnæus, 
whoſe aphoriſms have brought the work much nearer 
to perfection. Something indeed ſeems ſtill wanting 
to complete theſe doftrines ; but perhaps more is not 
to be expected till this branch of natural philoſophy 
receives farther aſſiſtance from experiment. We 
ſhall firſt point out thoſe circumſtances by which 
ſpecies are diſtinguiſhed with certainty, and then ſhow 
what are varieties. | 

The root will ſometimes afford a real ſpecific differ- 
ence, as in ſquill, where the ſpecies are ſcarcely to be 
_ diſtinguiſhed but by the bulbs being tunicate, ſolid, 
or 
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or ſquamoſe ; and in the butterfly-flower, where the 
ſpecies are known by the roots being fibrous, round, 
or teſticulate ; but, as acceſs cannot always be conve- 
niently had to. this part of the plant, it is better to 
fix the ſpecific diſtinction on ſome more obvious cir- 
cumſtance. 

The trunk often furniſhes a very ſure mark of 
diſtinction. Thus in St. John's wort, lily of the val- 
ley, and French honeyſuckle, there are many ſpe- 
cies diſtinguiſhable by the angles of the ſtem; and 
in lupine, the ſpecies are not eaſy to be known, ex- 
cept by the ſame- part being ſimple, or compound. 


In net-wort, the moſt remarkable difference is in the 


ſtem, - which is quinquangular, hexangular, decan- 
gular, &c. In winter-green, ſome ſpecies are dil- 
tinguiſhed by a triquetrous ſtalk. In citrus, the au- 
rantium is diſtinguiſhed from its congeners by its pe- 
tioles, which are winged or increaſed by a membrane 
on each fide; and in globe-amaranth, there is a ſpe- 
cies diſtinguiſhed by its peduncles, which are diphyl- 
lous, being furniſhed with two oppoſite folioles which 
are placed under the head of the flowers, 

The leaves exhibit moſt natural and alſo moſt ele- 
gant ſpecific differences. Theſe have been ſo am- 
ply treated of already, that it would be only repe- 
tition to particularize or exemplify the numerous 
caſes that occur of ſuch diſtinctions. 

The fulcra, props or defences of plants, are gene- 
rally good marks of diſtinction, and muſt be care- 
fully attended to by the botaniſt for the determina- 


tion of the ſpecies; eſpecially where the difference 


conſiſts principally in thoſe parts of the plant. Thus, 
the aculei, or prickles, are remarkable in the raſp- 
berry ; the ſpines, or thorns, in the plum-tree and 
hawthorn ; the bradtæ, or floral leaves, in fumitory, 
dragon's-head, and the Indian ſpecies of French ho- 
neyſuckle; to which may be added the coma, which 
is a buſhy head, compoſed of bractæ that are of a 
large 
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large ſize, and terminate the ſtem, in crown-impe3 
rial, lavender, and ſage. 

Glandules, or the ſecretory glands, furniſh the ef- 
ſential mark in Indian mallow, ſenfitive-plant, wild 
ſenna, and many other genera. Theſe glands are 
found on the ſerratures at the baſe of the leaves, in 
ſunsſeed, willow, and the almond-tree ; on the back 
of the leaves, in Indian mallow, and the paſhon- 
ſlower ; and on the aculei, in Bauhinea aculeata, where 
by the apex of the aculei a liquor is ſecreted. The 
almond- tree is diſtinguiſhed from perſica only by the 
glandules of the ſerratures; nor could the ſpecies of 
| the Indian mallow be ever fixed without examining 
the glandules-of the leaves. The convolvulus wit 
a tuberculate calyx, is ſo variable in the ſhape of its 
leaves, that it ſeems diviſible into many ſpecies, yet 
it is kept together by the glandules: and there is a 
ſpecies of Oſwego tea, diſtinguiſhable from its con- 
geners by the glandules, that are ſprinkled over the 
corolla. 

The ſtipulæ, or ſmall ſcaly leaves at the baſe of a 
leaf-ſtalk or fruit-ltalk, are of great conſequence in 
many extenſive genera, where the ſpecies are liable 
to confuſion. Thus in one ſpecies of. the honey- 
flower the ſtipulæ are ſolitary ; in the other they are 
in pairs; and the caſſia auriculata is rendered diſtin 
from all its congeners by the ſhape of its ſtipulæ, 
which are reniform and barbate. 

The kybernacles, or buds and bulbs of plants, alſo 
afford likewile a certain ſpecific difference, That 
germs or buds often differ greatly in the ſame genus 
1s proved by buckthorn; in which the va.ious ſpe- 
cies cerviſpina, alaternus, paliurus, and frangulay 
have all-a difference in their buds; and in that ex- 
tenlive and imticate genus the willow, the ſpecies are 
by the ſtructure and foliation of the buds diſtinguiſhed 
with great certainty. Bulbs alſo diſtinguiſh the ſpe- 


cies, as is proved by fquill; and by their fatuation 
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in the axillæ of the leaves, they determine tooth-wort, 
lily, ſtar of Bethlehem, ſaxifrage, and biſtort. 

The infloreſcence, or mode of flowering, affords 
the trueſt and in moſt genera the moſt elegant diſtinc- 
tion, Thus in ſpirza, the flowers are in ſome ſpe- 
cies duplicate-racemous, in others corymbous, and 
in others again umbellate ; without which characters 
there would be no certainty of the ſpecies. Tbe pe- 
duncle, or flower-ſtalk, which is the foundation of the 
charaRers of infloreſcence, varies as to the manner 
of its ſupporting the flowers; and is ſaid to be flaccid, 
or wanting firmneſs, when it is ſo weak as to be bowed 
down by the weight of the flower itſelf ; cernuus, or 
nodding, when it is incurvate at the apex, ſo that the 
flower inclines to one fide, or towards the ground, 
and cannot preſerve an ere poſture, by reaſon of the 
ſtrit curvature of the peduncle ; as in carpeſium, 
radiated agrimony, alpine ſcabious, annual ſun-flower, 
and the muſk-thiſtle, as ſhown in the Botanical Plate II. 
fig. 8.— Bearing faſtigiate flowers, as when the pedi- 
celli, or partial ſootſtalks, elevate the fruQtification 
into a faſcicle, ſo that they are of an equal height at 
the top, as if they had been ſhorn oft horizontally ; 
as in fweet-william and viſcous campion. Patulous, 
or ſpreading; when it is branched out every way, fo 
that the flowers ſtand remote from each other, This 
ſtands oppoſed to coarQate, or cloſe. Bearing con- 
glomerate flowers ; when it is branched, and bears the 
flowers in cloſe compad heads, and is therefore op- 
poſed to a diffuſe panicle. Articulate, or jointed; 
when it is furniſhed with a joint; as in Indian mal- 
low, wood-ſorrel, and Syrian mallow. Coming out 
In pairs; as in ſweet-weed and Oldenlandia biflora, 
Tern, or three from the ſame axilla ; as in the three- 
flowered balfam. Flexuoſe, bending divers ways, or 
undulate, waved ; as in flexuous hair-graſs. Remain- 
ing on the plant after tbe fruQifhication is fallen; as 
in jambolifera, ochna, and beetle nut. Incraſſate, or 

Vor. XIV. No. 183. R thickened 
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thickened towards the flower : as in May-weed, goat's- 
beard, and moſt cernuous flowers, 

The parts of fructiſicalion often furniſh moſt cer- 
tain and conftant ſpecific differences. Linnæus tells 
us he was once of a contrary opinion; and held, that, 
as the flower was of ſhort duration, and its parts 
commonly very minute, recourſe ſhould not be had to 

the fruQification for ſpecific differences, till all other 
ways had been tried and found ineffettual; but, as 
the fruAification contains more diltin& parts chan all 
the reſt of the plant taken together, and certitude is 
found throughout nature to depend moſtly on her 
minuter parts, he has fince readily admitted this diſ- 
tinction. In gentian, the ſpecies cannot any way be 
diſtinguiſhed, if the flower is not admitted as a ſpe- 
cific charader; but they are eaſily diſtinguiſhed by 
their corollæ, which vary in being campaniform, ro- 
tate, inſundibuliform, quinquefid, quadrifid, oQofid, 
&c. In St. John's wort, the ſpecies are diſtinguiſhed 
by the flowers being trigynous, i. e. with three ſtyles 
or piſtils; or pentagynous, with five piſtils, In ge- 
ranium, the African ſpecies are diſtinguiſhable from 
their European congeners, by the corolla being. irre- 
gular, and alſo by the connedtion of their ſtamina, 
1n liverwort, the fruQification is diſtinguiſhable into 
tuberculum, a little knob, which is a fruttification con- 
filting of rough points colleQed like a heap of duſt; 
ſculellum, a imall buckler, which is a concave orbi⸗ 
culate fructification, the margin of which is elevated 
on every fide; or pelta, a little ſhield, which is a 

lane fruAification faſtened for the moſt part to the 
margin of the leaf. The terms uſed here relpe& ſuch 
circumſtances of the parts of the fructification as con- 
cern rather the ſpecific differences than the claſſic or 
generic ones; and we have therefore followed Lin- 
næus in ſubjoining them to this head, notwithſtanding 
ſome few of them have been already mentioned and 
explained, | þ 
: Or 
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© Or VARIETIES. 


Varieties, in theclaſlification of plants, conſtitute the 
fourth ſubdiviſion in the Linnæan ſyſtem ; and com- 
prehend the various appearances obſervable in vege- 
tabies produced from the ſame ſeeds, offsets, and 
ſuckers. The cauſes of this variation in plants of 
the ſame ſpecies, are occaſioned by the differences of 
climate, ſituation, or ſoil ; and the difference of their 
appearance is either in magnitude, plenitude, ſhape, 
colour, taſte, or ſmell. The ability of collecting and 
arranging thele varieties under their proper ſpecies, 
is a work no leſs neceſſary than that of collecting the 
ſeveral ſpecies under their proper genus. We have 
already obſerved, that all ſuch differences as are only 
incidental to vegetables, and not found conſtant and 
unchangeable in them, are to be conſidered as marks 
of varieties. ; Un 

The /ex of plants, in the claſs dioecia, affords a 
variety of all others the moſt natural; for the male 
and female {lowers being upon different plants, theſe 
laſt are diſtinguiſhed by the fruQification, though the 
ſpecies is the ſame in both. But it muſt be obſerved, 
that this kind of variety holds only in the claſs dioecia 
for in the genera that belong to any of the herma- 
phrodite claſſes, the ſame circumſtance, whenever 
it happens, becomes a ppeciſic diſtinction : thus in 
dock, which belongs to the claſs hexandria, the ſpe- 
cies acetoſa and acetoſella, being dioecious plants, 
that is, baving their male and female flowers on diſ- 
tinct roots, are thereby diſtinguiſhed from the reſt of 
the genus. 1 5 N 

Magnitude affords no ſpecific difference, but that of 
variety only; being liable to alteration from ſoil and 
climate. The time of flowering is a fallacious mark 
of a diſtin& ſpecies; and, unleſs ſupported by other 
diſtinctions, it can never be conſidered but as a va- 
riety. Celcur alſo is often ſo changeable in the ſame 
R 2 | ſpecies, - 


132 NATURAL HISTORY 

ſpecies, that it is conſidered as a mark of variety 
only. The flowers moſt prone to vary in their co- 
lour, are the tulip, violet, bell-flower, columbine, 
carnation, lily, fumitory, and a great number of 
others, which it would be tedious and uſeleſs to enu- 
merate. The trifling diſtinftions which have been 
made by floriſts in ſome of the genera here inſtanced, 
from the mere colours of the corollæ, and to which 
they have given ſuch pompous names, are conſidered 
by Linnæus as incompatible with the views of a true 
botaniſt ; and he cautions him not to abandon the 
claſſical ſtudy of the ſcience, for the idle amuſement 
of flowers. | 

Fruits are obſerved to change their colour as they 
ripen ; the pericarpium, when it is a berry, changing 
from green to red, and from red to white; and in 
ripe fruits, the colour, whether white, red, or blue, 
admits of variation; as in pears, plums, peaches, &c. 
Seeds rarely vary in their' colour; though there are 
inſtances of it in poppy, oats, kidney-bean, pea, &c. 
Roots too are little ſubject io alteration in colour; 
yet a variation is obſerved in the roots of carrot and 
radiſh. Leaves are rarely found to quit their green, 
but they are coloured in amaranth, and frequently be- 
come ſpotted, as in ranunculus, butterfly-flower, 
| hawkweed, and lettuce. The whoſe plant is often 
found to vary in its colour; as in fea-holly, mug- 
wort, ſea purſlane tree, nodding amaranth, purſlane, 
lettuce, cabbage, and kale. | 
Scent in plants 1s, of all other circumſtances, the 

leaft to be depended upon; and therefore all ſpecies 
grounded on a diſtinfti6n in the ſcent only, are to be 
rejected, and referred to varieties. Taſte in vegeta- 
bles is a circumſtance variable from ſoil or culture; 
and not to be depended upon as a real difference, 
though it is more conſtant than ſcent. The diſtinc- 
tion of gardeners in fruit of the ſame ſpecies, is con- 
ſidered by Linnæus as a variety too minute to enter 
| | ini 
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into the province of botany; and therefore the va- 
rious names which have been given to theſe diſtinc- 
tions, are to be negletted as foreign to the ſcience 
though, for the purpoſe of gardening, they may have 
their uſe. The v:rtaes and uſes of plants furniſh. no 
ſpecific difference; therefore the diſtinctions of phy- 
ſical writers, in this reſpe&, cannot always be de- 
pended upon. | 

The duration of plants is no ſure mark of diſtinct 
ſpecies, being often owing rather to the fituation 
than to the nature of the plant. In warm regions, 
plants that are annual with us will become perennial 
or arboreſcent; as is found in Indian creſs, beet, tree- 
mallow, &c. And; on the contrary, cold regions 
will occaſion perennial plants to become annual; as 
is obſerved in palma Chriſti, marvel of Peru, &c. 
Multitude, or quantity, is an accidental circumſtance 
in plants, and cannot conclude any thing more than 
variety, whether the increaſe be of the plant itſelf, or 
of its roots, ſtems, leaves, or fruftification. Pube- 
ſcence, or the downy ſurface of vegetables, is alſo an 
uncertain mark; as, by culture and change of ſoil, 
plants are ſubjett to lole as well their ſpines as their 
hair or down, whereby they conſtitute ſo many va- 
rieties. 

Leaves, though for the moſt part they furniſh ele- 
gant ſpecific differences, are yet ſuhject to luxuriance 
in the ſame ſpecies, which muſt be carefully diſtin» 
guiſhed into varieties. This may reſpe& their oppo- 
ſition and compoſition, and alſo their being criſp, 
curled, bullate, or bladdery. In reſpe& to oppoſition, 
oppoſite leaves will ſometimes become tern, quatern. 
or quine, growing by threes, fours, or fives; and 
then the ſtem alſo, from quadrangular, or ſquare, will 

become polygonous, or of many ſides. In reſpe to 
compoſition, digitate leaves will frequently gain an 
addition of one or more folioles. Criſp or curled 
leaves are a very frequent ſource of variety. In tan- 
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ſey, mint, baſil, and feverſew, which are ſcented. 
plants, there is this ſingularity, that, the more the 
leaves are curled; the ſtronger the ſcent is found to 
be. Bullate, or bladdery leaves, are generally pro- 
duced from ſuch as are rugous, or wrinkled; and this 
is Owing to the increaſe of the ſubſtance of the leaf 
within its veſſels, which occaſions it to ſwell and riſe : 
in the Engliſh concave ſoap-wort, a bullate leaf is 
produced in a ſingular manner from the defe# of 
wrinkles ; ior bere, the margin of the leaf contracting 
itſelf, the leaves become hollow like a ſpoon. Plants 
are ſometimes found to vary from broad-leaved to 
narrow-leaved ; but this variation is leſs frequent, 
Monſtrous, or double flowers, ſuch as the multi- 
plicate, full, or proliferous, derive their origin from 
natural ones, and therefore are conſidered only as 
varieties from luxuriance. The change of ſoil and 
climate is found to have a great effect on the nature 
of plants; and to this many of the varieties above- 
mentioned mult be referred; as in box-tree, leſſer 
burdock, bear's-breech, ſelf- heal, mouſe-ear, honey- 
wort, and-molt cultivated herbs and flowers, which 
.- would all return to their old condition whenever 
they came to be negletied. So in like manner the 
improvements which are made in the plants culti- 
vated for the table, as the vine, pear, plum, aſpara- 
gus, carrot, celery, and grain, pulle, and fruits of 
all kinds, are not to be eſteemed as permanent, be- 
cauſe. all of them, if left to themſelves in a poor ſoil, 
would degenerate, and reſume the qualities they have 
in a wild ſtate. The ſoil bas ſome effect alſo upon 
leaves; for, though it is leſs common for the leaves ta 
differ on the ſame plant, as they do in ſome ſpecies of 
dittander, dwarf ſun-flower, and Syrian mallow ; yet 
it is obſerved, that watery ſoils are apt to produce a 
diviſion in the lower leaves of the plant, and even to 
render capillary ſuch as are produced under the wa- 
ter; as in water crow-foot, and water-creſs; and alſo 
in 
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in water-hemlock, water-parſnip, water drop-wort, 
&c. And, on the contrary, that mountainous plants 
uſually have their upper leaves more divided, and 
their lower ones more entire; as in burnet-ſaxifrage, 
coriander, &c. 1 | 

Both leaves and flowers are alſo : ſubje& to 
other variations, the cauſes of which are hitherto 
unaſcertained. The leaves of the polygonum amphi- 
bium, or amphibious ſnakeweed, in wet ſituations, 
are ſmooth: but, in dry and warm ſituations, rough. 
Some authors, therefore, have reckoned them as diſ- 
tin ſpecies ; but, let them change ſituations, and the 
appearances will be changed likewiſe. But why the 
leaves of mint are ſometimes curled, thoſe of holly or 
mezereon variegated with white, &c. is a more diffi-. 
cult matter to determine; ſeeing that ſlips from theſe 
plants, though tranſplanted into different ſoils, do not 
Joſe their peculiarities: but young ones raiſed from 
ſeeds return to their original form, It is evident, 
therefore, that theſe, however different in appearance, 
are not to be conſidered as diſtinct ſpecies, but only 
as varieties. n N 

Varieties may generally be explained and reduced 
under their proper ſpecies with much eaſe, by com- 
pating the variable marks of the variety with the natu- 
ral plant: but there are a few which are attended with 
difficulty, and require judgment and experience; as 
in ſome ſpecies of hellebore, gentian, fumitory, va- 
lerian, caterpillar, and medic. In reſpe& to the fu- 
mitory in queſtion, it is known to be one ſpecies 
only, by the minuteneſs of its perianthium, the ſcale 
of its bud, the ſtruQuure of its leaves, the fituation of 
the branch, the place of the bracteæ, the corolla, pod, 
ſeeds, and ſtigma; but it varies in the diviſion of its 
bracteæ, and in the root being more or leſs hollow. 
And that the valerians here ſpoken of are all of the 
ſame ſpecies, though they differ ſo greatly in the fruit, 
and often in having their leaves more jagged, is proved 
85 rom 
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from their dichotomous ſtems and annual roots, and 
from the ſtructure of their leaves, corollæ, and ſeeds. 
Nor ſhould the ſpecies of caterpillar and medic here 
inſtanced be either of them parted, although there is 
ſo remarkable a diverſity in the fruit of the indivi- 
duals. In the medic in particular, the forms of the 
ſnails, which nature has imitated in theſe plants, are 
ſcarcely leſs diverſified than is the fruit of this mimic 
ſpecies ; ſo that the botaniſt, who is ſtudious of va- 
rieties, would bardly find any end to his labour of 
purſuing nature through the. various ſhapes which ſhe 


has fo wantonly adopted. 


ILLUSTRATION OF THE: CLASSES, ORDERS, 
ANDY GENERA, 
"HE reader will by this time, it is preſumed, 
\ have acquired a tolerable idea of the conſti- 
tution of claſſes and orders, and of the mode in 
which the genera, ſpecies, aud varieties, of plants, 
are to be diſtinguiſhed and aſcertained. Our next 
ſtep will therefore be, to enumetate the genera. of 


plants, by placing them under their proper claſſes and 


orders, agreeably to the Linnzan ſyſtem ; and, for 
the benter.inftruQion of the young botaniit, we ſhall 
ſelett a lubjett out of cach of the twenty-four claſſes, 
by way of examples for inveſtigation ; each of which 
we {hall ſyſtematically deſcribe, and delineate by cor- 


red figures in che 1 


CLASS I. MONANDRIA. 


The Samet arranged under this.claſs contain only 
one ſtamen, and either one, or at moſt two, piſtilla; 
It might therefore be expected, from the ſimplicity of 
their firuQture, that all the flowers of this claſs would 
be very eaſy to inveſligate; and ſo they undoubtedly 
would, were it not for the extreme minuteneſs of 
their parts. But, as the flowers in ſeveral of the ge- 
mera are ſufficiently conſpicuous, the firft of which 
we 
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we have inſtanced in Plate X. fig. 1. the inexperi- 
enced botaniſt will of courſe inveſtigate theſe, be- 

fore he attempts the others, which require longer 

practice, and more accurate obſervation. But indeed 

the difficulty attending the examination of even the 

minuteſt flowers, might eaſily be overcome by the al- 
ſiſtance of a botanical microſcope. There is a ſort 
recommended by Dr. Withering, very ingenious, and 
very cheap. The expence would be repaid in a 
thouſand different ways, by the gratification and plea- 
ſure it affords. in the difſcQion of flowers, by ex- 
poſing the beautiful fabric of the minuteſt parts of 
the fruQtification. A great many of our delineations 
in the following examples could not have been ac- 
compliſhed without the aid of the microſcope. The 
genera belonging to this claſs are divided into two 
orders, vin. | | +» 374,08 
Order 1. MonocyNni1ay or ſuch plants as have 
but one piſtillum. Of theſe there are thirteen ge- 
nera, diſtinguiſhed into, 1. Trilocular, ſuch as have 
the pericarpium divided into three loculaments : of 


_ which there are eleven, viz. Canna, Indian flower- 


ing-reed; Amomum, ginger; Coſtus ; Alpinia ; Ma- 
ranta, Indian arrow- root; Curcuma, turmeric z 
Kempferia; Thalia; Myroſma ; and Renealmia. 3. 
Monoſpermous, ſuch as La a ſingle ſeed : of which 
thete are three; viz. Boerhavia, hog-weed ; Sali- 
eornia, jointed glaſs-wort ; and Hippuris, mare's-tail, 
Order 2. Dicynia, comprehending ſuch plants 
as have two piſtilla, This order contains five genera, 
viz, Coriſpermum, tick-ſeed ; Callitriche, ſtar-headed 
water chickweed ; Blitum, ſtrawberry-blite ; Cinna ; 
and Mniarum. The genus Cinna, in this order, be- 
ing found to vary with one, two, and three, ſtamens, 
has given occaſion to its being lately aſſociated with 
the- Agroſtides, in the claſs Triandria: 1 710 
It ſeems neceſſary in this place, for the purpoſes 
of inſtruQion, to give ſome general outline, whereby 

Vor. XIV. No. 188. 8 the 
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the young botaniſt may be guided in firſt attempting 
the invelligation of plants, - Accordingly, when a 
flower is choſen; for examination, the firſt thing to bo 
determined is the claſs to which it belongs. This is 


to de done by-aſcertaining the number of its ſtaniens, 


according to the preceding Fable of Claſſes. Should 
there be a difficulty in aſcertaining the number of the 
ſtamens, on account of the number appearing. diffe- 
rent. in different flowers, though belonging to the ſame 
plant, it ĩs advifeabla to examine one or more of the 
flowers which ate yet unopened, for: the anihere are 
in that ſtate more diſt int, and we may be certain 
that none of them have been loſt. It is beſt not to 
truſt io ihe examinatiun of one flower only; for we: . 
ſhall ſometimes find the number of: ſtamens to be 
really different, in different flowers, upon the ſame: 
plant; but in that caſe the claſſic character muſt be 
taken ſtom the primary or-terminating flower, as be- 
fore direfted. Having determined the claſs, we are- 
next to ſee how many orders the-eclals conſiſts of; 
and, after obſerving; the eircumſtanees of the piſtil- 


lum, or other characters by which the orders are de- 
termined, we muſt compare theſe: with the plant ho- 


ſore us, and we ſhall readily diſeover the claſs and 
order to which ii ſyſtematically belongs. Doubiſul 
matters may ſometimes ariſe; but theſe vill ſoon be 
made clear hy alittle prattice, and attentive obſer- 
vation. In conſulting the: generic deſctiptions, the 
learner ſhould pay particular attention to the ſtrufture 
of thepiſtiltum, and particularly to that of its germen, 
when it begins to ripen into a periearpium; becauſe, 4 
theſe parts being molt- eſſential to the continuation of 
the ſpecies, they are leſs liable to variation than the Þ 
other lels important parts. The young ſtudent ought, 3 
to practiſe the invelligation of genera only, for ſome 


- time, before he attempts to aſcertain a ſpecies; and 
when by this means he bas acquired a pretty accurate 
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knowledge of claſſes and orders; alſo of the parts 
compoſing a flower, and its ſubſequent ſtate of fruit, 
or fruQification, and likewiſe of the terms employed 
in deſcribing them ; he may next proceed to the diſ- 
crimination of ſpecies and varieties. 118 


: Ex Au Li for IVV EST IC ATIOR. Ok 
Let it be required to deſcribe ſyſtematically the 
genus Blitum, or ftrawberry-blite, from the ſecond 


order of the above claſs. The parts of fruftification 


are very minute, they are therefore magnified, to 
ſhow them diſtinctly. The young botaniſt having col- 
leQed the fruftificatian from the plant in its early, and 
mature, ſtate, be is to diſſedt the parts, and lay them 
down in the following manner. Calyx : a perian- 
thium tripartite, patent, permanent ; ſee Botanical 
Plate XI. fig. 1. the ſegments ovate, equal; two of 
them having a wider opening between them, as at a, 
fig. 2. where the ſtamen is placed; growing in cluſ- 
Har as at fig. g. CoroLLa, none. Stamen: the 

lament ſetaceous, longer than the calyx, within the 


middle diviſion, ere : the anthere twin, or double, 


as at 5, fig. 2. PisTILLUm: the germen ovate, as 
at g, acuminate ; ſtyles two, ere&, ſpreading aſunder ; 
ſtigmas ſimple. PERICARPIUM: a capſule, fig, 4. 
very thin, or rather the ſhell of the ſeed; ovate, a 
little compreſſed, lodged within the calyx, which 
now aſſumes the appearance of a berry, and all the 


cluſter reſembling a wood-ſtrawberry.' Sri: ſingle, 


+ 6 compreſſed, the. ſize of the capſule, as at 
CLASS II. DIANDRIA. | wh 


The flowers of this claſs contain two ſtamina only; 
and the fruQification, being ſimple and obyious, pre- 
ſents, no difficulty to the learner, The genera are 
arranged under three orders, the bloſſoms having ei- 
ther one, two, or three, piſtilla. age | 


8 2 Order 


* 
* 
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Order i. Monocyn1a, comprehending ſuch plants 
as have but one piltillum. This order contains thirty- 
three genera, diſtinguiſhed into, 1. Such as have re- 
gular corollæ, of which there are eleven, viz. Nyc- 
tanthes, Arabian jeſſamine; Jaſminum, jeſſamine; 
Liguſtrum, privet; Phillyrea, mock- privet; Olea, 
olive; Chionanthus, ſnowdrop- tree, or fringe· tree; 
Syringa, lilac; Dialium; Eranthemum; Circæa, en- 
chanters' nightſhade ; and Wulfenia. 2. Such as 
bave irregular corollæ, and the fruit augioſpermous, 
of which there are ten, viz. Veronica, ſpeedwell ; 
Pæderota; Juſticia, Malabar nut; Dianthera; Gra- 
tiola, hedge-byfſop ; Schwenkia; Pinguicula, butter- 
wort ; Utricularia, water-milfoil'; Calceolaria; and 
Globba. 3. Such as have irregular corollæ, and the 
fruit gymrioſpermous ; of which there are twelve, 
viz. Verbena, vervain; Lycopus, water horehound; 
Amethyſtia; Gunila ; Ziziphora, Syrian field bafil ; 
. Monarda, Oſwego tea; Roſmarinus, roſemary ; Sal- 
via, ſage; Collinſonia; Morina ; Anciſtrum; and 
Thouinia, 

Order 2. Dicynia, comprebending ſuch plants 
as have two piſtilla. This order contains but one 
genus, viz. Anthoxanthum, vernal graſs. 

Order 3. Tx1cyNia, comprehending ſuch Plaste 
as have three piſtilla. There is but one s genus of this 

"MM viz. Piper, pepper. 


ExAurTE ſor INvESTIGATION. 


We abe from the third order of this claſs the plant 
Piper, or common black pepper; which, having its 
fruQification. very different from any of thoſe we 
have before delineated, ſeems the beſt calculated for 
examination in this place. Its parts are as follow: 
" Caryx, Plate XI. fig. 6. an imperfect ſpatha ; the 
ſpadix filiform, very ſimple, covered with flowers; 
the perianthium, or cup, magnified at fig. 7. mono- 
5 narrowing at each end, and ſwelling in the 
middle ; 


— 
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middle ; the mouth dentate, having three teeth, de- 
ciduous. Cox o LA: none, unleſs the calyx be taken 
for a corolla. STamiNna, 5s, fig. 8 ; filaments none; 
the antherz two, oppolite, placed at the root of the 
germen, ſubrotund. P1sT1LLUM, p, fig. 8; the ger- 
men, g, large, ovate; ſtyles none; ſtigmas three, 
ſetaceous, or briſtle. ſhaped, riſing out of the germen, 
at p. PzRICARPIUM: a berry, carnous, ſubrotund, 
unilocular, many on a ſpike, growing with very mi- 
nute peduncles, as at fig. 9. which ſhows the branch 
fig. 6. in its matured or ripened ſtate. 84 Ep, fig. 10. 
ſolitary, ſubglobous, wrinkled, ſurrounded with an 
arillus; as ſhown at a, magnified; 6b, a tranſverſe 
ſeQion of the pericarpium, to ſhow the ſingle ſeed. 


CLASS III. TRIANDRIA. 


The plants in this claſs conſiſt of thoſe only whoſe 
flowers are furniſhed with three ſtamina ; and it com- 
prehends the greater part of the graſſes, beſides ſome 
other vegetables nearly allied to them. And, although 
the flowers in theſe are generally diſregarded, they 
will not, to an attentive obſerver, appear leſs curi- 
ouſly conſtructed, than thoſe which boaſt of gayer 
colours and more conſpicuoux parts. The ſolicitude 
of Providence for the preſervation of graſſes, is evi- 
dent from this ; that the more the leaves are conſumed, 
the more the roots increaſe.” The great Author of 
Nature deſigned, that the delightful verdure of theſe 
plants ſhould cover the ſurface of the earth, and that 
they ſhould afford nouriſhment to an almoſt infinite 
number of his creatures; But what increaſes our ad- 
miration moſt is, that, although the graſſes conſtitute 
the principal food of herbivorous animals, yet, whilſt 
they are left at liberty in the paſture, they leave-un- 
touched the ſtraws which ſupport the flowers; that the 
feeds may ripen and ſow themſelves. Add to this, 
that many of the ſeemingly dry and dead leaves of 
_ graſſes revive, and renew their verdure in the ſpring, 


* 
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And on lofty mountains, where the ſummer heats are 
| hardly ſufficient to ripen the ſeeds, the molt common 
graſſes are. thoſe which are viviparous, and conſe- 
quently propagate themſelves without ſeeds, No part 
of botany, perhaps, at firſt ſight, appears more diffi- 
cult than the ſtudy of graſſes; but, the method of ac- 
curate diſſedtion and obſervation once adopted, no 
part is more certain or more caly. To gain a clear 
idea of the ſtructure of the flowers, they muſt be ex- 
amined juſt before the antberæ diſcharge their pol- 
len; and by comparing them in that ſtate with the 
example given in the plate, and with the generic de- 
ſcription, the principal difticulties will ſoon be ſur- 
mounted. The botanic microſcope will be found 
extremely uſeful in diſſedting the minuter parts of 
graſſes. The plants in this claſs are arranged under 
three orders, viz. I 1g) 
Order 1. Mownocyx1a, comprehending ſuch 
plants as bave but one piſtillum. This order contains 
 thirty-four genera, diſtinguiſhed into, 1. Thoſe whoſe 
flowers have no ſpatha or amentum; of which there 
are ſixteen, viz. Valeriana, valerian; Olax; Willi- 
chia; Tamarindus, tamarind-tree; Rumpfia; Cne- 
orum, widow-wail ; Camocladia, maiden plum; Me- 
lothria, {mall creeping cucumber; Ortegia; Lœ- 
flingia; Polycnemum ; Hippocratea ; Rotala; Wit- 
ſenia; Pomereulla; and Dilatris. 2. Such as have 
ſpathaceous flowers, and a trilocular capſule; of which 
there are ten, viz. Crocus, ſaffron; Ixia; Gladiolus, 
corn-flag; Antholyza; Iris, flower-de-luce; Moræa; 
Wachendorfia: Commelina, day- flower; Calliſia; 
and Xyris. g. Such as have an imbricated amentum, 
and are gymnoſpermous; of which there are. eight, 
via. Schznus, baſtard cypreſs; Cyperus, greater 
galangale ; Scirpus, ruſh-graſs; Eriophorum, cotton- 
graſs; Lygeum, booded matweed ; Nardus, mat- 
graſs; Kyllinga; and Fuirena. 1 1 
Order 2. D16yN14, comprehending ſuch plants as 
| hays 
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bave two piſtilla. This order contains thirty-one ge- 
nera, viz, Bobarta; Cornucopia, horn- of- plenty 
graſs; Saccharum, ſugar- cane, Panieum, panic-grals ; 
Phleum, cat s-tail graſs; Alopecurus, ſox- tail graſs; 
Milium, millet; Agroſtis, bent-graſs; Aira, bair- 
grafs;: Melica, melic, or rope-graſs ; Poa, meadow- 
graſs ; Briza, quaking-graſs, Uniola, fea-lide oats of 
Carolina; Dactylis, cock's-foot graſs; Cynoſurus, 
dog's-tail © graſs ; Feſtuca, . feſcue-graſs ; Bromus, 
brome-graſs; Stipa, feather-graſs ; Avena, oats ; 
Lagurus, 'hare's-tail graſs ; Arundo, reed; Ariſtida, 
oat-graſs ; ' Lolium, darnel, or rye-graſs; Elymus, 
lyme-grafs'; Secale, rye ;  Hordeum, batley; Triti- 
cum, wheat; Phalaris, canary-graſs; Paſpalum, Rott- 
hoella, ſea-hard graſs; and Anthiltirm, © 

Order 3. Txicyx14a, comprehending ſuch plants 
as have three piſtilla. This order contains eleven ge- 
nera, viz. Eriocaulon, net-work; Montia, ſmall wa- 
ter chickweed ; Proſerpinaca; 'Triplaris ; Holoſteum; 
Polycarpon; Mollugo, African chickweed ; Minu- 
artiaz Queria; Lechea; and Koenigia. 


 Exam?PLE for INvesTIGATION. 

As a plant familiar to moſt people, and growing in 
every part of the kingdom, we have choſen out of 
the ſecond order of this claſs, the Avena, or oat, as 
a proper ſubject to exemplify the fructification of 
graſſes, The parts are as follow: CAaLy x, a.a, fig. 11; 
magnified ; a glume generally multiflorous, or many- 
flowered, bir arindin up the flowers looſely 
together, valves lanceolate, acute, ventricoſe, looſe, 
large, awnleſs. ConorLa, 5 5% bivalvular, the in- 
ferior valve harder than the calyx, of the ſame ze, 
roundiſh, ventricofe, acuminate at both ends, emit- 
ting from the back an ariſta or awn ſpirally twiſted, 
and bending like a knee. NRCTARIUM, cc, two- 
leaved ; leaflets lanceolate, gibbous at the baſe. STA- 
MINA, 5 fig. 12 ; filaments three, capillary; anthe- 

It 
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"I bifurcate. . Piſtillum, p; the germen; g 


obtuſe ; ſtyles two, reflex, pilous, in the upper part 
plumous ; ſtigmas ſimple. PRRICANP IU, fig: 13; 
none but the corolla, which ſupplies its place, adher- 
ing cloſe to ihe ſeed, which it involves without gap- 
ing. Sry, d; fingle, ſlender-oblong, atuminate 
at both ends, marked with a longitudinal furrow. 


Css IV. TETRANDRIA.' . 
This claſs conſiſts of ſuch plarits as bear herma- 
phrodite flowers, furniſhed with four ſtamina. The 
Lowers of this claſs may be known from thoſe of the 
fourteenth by this diſtintion, that the ſtamina in 
theſe are of an equal length; whereas in thoſe of the 
. fourteenth, which have four ſtamina likewiſe, there 
are iwo long and two ſhort, The orders of this claſs 
are three, vin. 6 i «959313 5 
Order 1. Monoerxtaz comprehending - ſuch 
plants as have but one piſtillum. This order contains 
ſeventy genera, diſtinguiſhed into, 1. Such as have 
aggregate flowers properly ſo called, with the ſeeds 
ſingle and naked; of which there are ſeven, viz. 
Protea, filyer-ttee; Cephalanthus, button-wood ; Glo- 
bularia, blue daiſy; Dipſacus, teazel; Knautia ; 
Scabioſa, ſeabious; and Allionia. 2. Such as have 
their flowers monopetalous on à double fruit, and 
the ſtyle bifid, of which there are twenty, viz. He- 
dyotis; Spermacoce, button-weed ; Sherardia, little 
feld: madder; Aſperula, wood- roof; Diodia ; Knoxia, 
Manettia; Houſtonia; Galium, lady's bedſtraw; 
Crucianella, petty madder; Rubia, madder; Scar- 
bita; Embothrium, Hydrophylax ; Hartogia ; Aczna, 
Bankſia; Orixa; Othera; and Skimmia. g. Such 
as have monopetalous flowers otherways circum- 
ſtanced ; of which there are twenty, viz. Siphonan- 
thus; Cateſbæa, lily-thorn ; Ixora, American jeſſa- 
mine; Pavetia; Petiſia; Mitchella ; Callicarpa, John- 
ſonia; Aquartia; Polypremum, Carolina flax; Pe- 
255 — næa; 
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naa; Blaetia; Buddleja; Exacum; Plantago, plan- 
tain; Scopatia; Rhacoma; Centunculus, baſe pim- 
pernel; Sanguiſorba, greater wild burnet; Ciſſus; 
and Ægiphila. 4. Such as are tetrapetalous ang 
complete, not wanting calyx or corolla; of which 
there are twelve, viz. Epimedium, barren- wort; 
Cornus, dog - wood, or cornelian, cherry; Fagara; 
Tomex; Amannia; Ptelea, {hrub_trefail; Ludwi- 


gis, baſe Virginian looſeſtrife ;, Oldenlaodia; Iſnar- 


dia; Santalum, ſaunders; Trapa, floating water 
caltrops; and Samara. 5. Such as are incomplete, 
. calyx or corolla wanting; of which, there are eleven, 
viz. Dorſtenia, contrayerva.;. Elæagnus, wild olive 3 
Krameria; Rivinia; Salvadora; Camphoroſma 3 
Alchemilla, lady's, mantle; Struthigla; Gometes 3 
and Sirium, gf os + 


rs M1) 423847 Tor gt 
Order a. Digvnia, comprehending, ſuch plants 


as have tuo piſtilla. This order contains nine gene- 
ra, Viz. Alpinoer parſley-piert; Cruzitta ;; Buffonia, 
toad-graſs; Hamamelis, witch-hazel; Cuſcuta, dod- 
der; Hypecoum; Galopina; Gomozia; and Gono- 
Carpus. . „1K. Wis f 4 ; CC Al l a 
Order g. Terracynta, comprehending: ſuch 
plants as have four piſtilla. This order contains ſe- 
ven genera. vis. Ilex, holly; Coldenia; Potamo- 
geton, pond- weed; Ruppia, ſea or taſſel graſs; Sa- 
gina, pearl-wort ; Myginda; and Tillæa, ſmall annual 


* 


houſelececkx. 


Ex AMfrTESs for IxVESTISATIox +» 
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We have. ſeleQed from the ſecond order of this 
claſs the plant Hamamelis, or  witth-bazel ; which, 
from its curious fabric, will afford a very pleaſing 
delineation of its parts. CALYxX ; an involucrum, 
Plate XI. fig. 14, 43 triphyllous, or three- leaved, 
triflorous, ſupporting a cluſter of three flowers; the 
wo inferior leafJets ſubrotund, ſmall, blunt; the 
outermoſt larger, lanceolate.. Perianthium double; 


„Vor. XIV. No. 184. T the 
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the exterior diphyNows, fmall, fubtotasd; the in- 
tefibt tettaphy Hou, ereft, oblong, acute, equal, 
eitfated off the margin: this iwer perianthium is 
ſhown! tt , By: 15, conſiderably magiiified. Co- 
*9tta : petals four, marked 2 linear, equal, very 
ing, obtife; refiexed # the apex, Nuer4iivm? 
oh folioles; er trutente leaflets; growing on the 
petals of the cbtollu, market d. Stamina, marked 
5} filaments fur, lines, fherter thun the calyx; 


antheræ öbOVAte, evs-horned, bent in. PiSffluUM 
marked 


the gerthe ovate; villoſe; ſtyles two, 
| fine length With the ftamins ; fligtnas eapitate. Fig. 
| 16, m he pity taken oft of the flower, and more 
| - eofifideribly maghntfied ; g, the getmen, which be. 
| comes & nut; , the nectary; 4, the antheræ; 5, the 
| ſtigmas. PzrICarPium, à, fig. 17; a fut, ovate, 
f Ggovered' with the talyx, obtuſe, furtowed on 
both fides at the tip; having two little horns fpread- 
ing BBHiZontally; two ttlled; tworvelved 5 J, a tranf- 
verſe ſeftion of te nut; 4; the fſecds. 5 
CLASS V. PENTANDR[IA. 
: This ffs ebnſiſts of ſeth plants as heat herma- 
pbredite fbwers, futniſhed with five ſtamiba; and 
they are divided ib fix ofderb. The firſt order in- 
eludes the plants vith rough leaves; Which, Linfiazus 
toys, ure iticilaginons; and efcultht, As (dere is do 
, Teed-veſſel, the cup does not fall off, but remaits 
after the bloſſom decays, and contains the ſeeds. 
Thoſe _ in this bfder Which bear berries, and 
babe 4 blofſom tompoſed of one petal; afe generally 
poiſonous. The ſecond order Contains the plants 
whoſe flewers-are difpoſed in umbels ot rundies- 
Theſe are divided inte ſuch as have both a general 
and a partial involutiditi, ſuch as have only à partial 
— and futh as have none at all; N 
he ra are not conftaiit, and iu ſome ſpecies © 
apt to fall Got as the r og 
* 281 57. 1 
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piltilla, are Io much alike as 40 afford but liule af 
| diſtance in the determingtion of abe genera andlpecigs, 
the ſtudent ſhould pay particular ende to the 
ſeeds, which furniſh the woſt unequivogal geperig 
charaRers, and often come powerfully in aid of the 
ſpecific charadter. On this agcopnt, it may be ad- 
viſeable to gather ſome ſpecimens in which.the qc 
are neatly ripe, and others hut jul Aebi. ame 
flowers. The umbelliferqus plants, in dry 
ate aromatic and earminauive; in mailt ones, 
and ſoraggimes ppiſonqus. The greateſt virtues * 
contained in the ang! roots. — — 
sten at Our tables, e 

cataway are — — 

Order 4. ——.— comprehending WY 
plants 38 haue but oge piſtillum. There are one 
and fifty-lour genera; diſtisg 1 < 

Monopetalous  telraſpermans, gr four-ae 
which there are fixiaen, viz. Nr 
Myoſotis, mouſe-ear ſcorpiguegraſs; Litholpermums 
gromwell; Anchuſa, bugloſs; Cynggloſſum, bounds 
tangue ; PFulmonaria, cm jg Sywphytum, com- 
frey:;; Onoſma; Cerimbe, thongy-rwart,; Boragg, 
bocage; Aſperugo, wild pugloſe, gr gooſe-graſaz 
Lycopſis; Echium. n e * Taur- 
vsſotlia, baſket withe;; and Meſſerſchmidia, a. Ma- 
nopetalous, Müh che capſule unn dhe lower; of 
which there ere Ihirtyrfive, viz. Diapenſſa; Acgtia; 
Androſace; Ptimaula, primrole ; ; bears ar 
ſanicle; Porana; Soldanella, ſoldanel ; -Dodgcathean, 
Vizginjan ;cawſlip ; Cyclamen, ſam-bread.; Menz 
ankbes, bag-bean, or marſhrarsfoil; ,Honpnea, water 
milfoil, or water violets; Hydrophyllum, water lest; 
Lyſimachia, looſeſtriſe; Auagallis, pimpernel ; Theo- 
Phraſta; Patagonula; Wigella warm-grals;.Ophi- 
orrbiza, ſerpent's :4angue ; Randia; Azalea, Ame- 
aan . upright honeylucde 1 . 
Ox; 
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Phlox, lichnidea, or baſe lychnis; Convolvulus, 
| bindweed;; Ipomea, quamoclit; Lifianthus; Broſſæa; 
Allamanda; Potemonium, Greek valerian; Nigrina ; 
Retzia; Epacris; Doraena; Weigela; Tectona, 
Indian oak, or teek-wood; and Ignatia, St. Ignatius“ 
beans. 3. Monopetalous, with the germen below the 
flower; of which there are thirty-one, viz. Campa- 
nula, bell-flower;' Roella; Phyteuma, rampions ; 
Trachelium, umbelliferous throat-wort : Samulus, 
round-leaved water pimpernel; Nauclea ; Rondele- 
tia; Macrocnemum ; Beilonia 3 Portlandia; Cin- 
chona, jeſuits bark tree; Pſychotria; ipecacuanha ; 
Coffea, coffee-tree ; Chiococca, ſnow-berry ; Cero- 
« pegiaz Lonicera, honey ſuckle; Trioſteum, fevery 
root, or falſe -ipecacuanha; Morinda; Conocarpus, 
button- tree; Hamellia ; Erithalis; Menais ; Genipa ; 
Matthiola; Scævola; Muſſænda; Vire&a; Eſcal- 
Jonia; Caroxylon; Elæadendrum; and Hovenia. 
4. Such as have declining ſtamina; of which there 
are ſeven, viz. Mirabilis, marvel of Peru; Coris, 
heath low pine; Verbaſcum, mullein; Datura, thorn- 
apple; Hyocyamus, benbane ; Nicotiana, tobacco; 
and Atropa, deadly nighiſhade. 5. Monopetalous, 
with a berry above the receptacle; of which there 
are twenty-two, viz. Phyſalis, alkekengi, or winter 
cherry; Solanum, nightſhade ; Capſieum, Guinea 
pepper; Strychnos, poiſon-nut ; jacquinia; Chiro- 
nia; Cordia, Sebeſten plum; Pergularia; Ceſtrum, 
baſtard jeſſamine; Ehbretia, baſe cherry- tree; Var- 
ronia; Laugieria; Lycium, box-thorn; Chryſo- 
phyllum, ſtar- apple; Sideroxylum, iron-wood ; 
Rhamnus, buckitborn; Arduina, Cape buckthorn; 
Elliia; Phylica, baſe-alaternus; Bladhia; and 
Fagrea. 6. Poly petalous, of whick there are thirty- 
one, viz. Ceanoihus, New Jerſey tea: Byttneria;; 
Mry fine, African box- tree; Ceſeſtrus, ſtaff- tree; 
Euony mus, ſpindle-tree; Dioſmaz African ſpiræa; 
Brunia; Itea; Galax; Cedrela; Barbadoes = 
T0 & - S 1 cedar ; 
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cedar; © Mangifera, mango- tree; HirteVla ; Ribes, 
currant and gooſeberry-tree; Gronovia; Hedera, 
ivy; Vitis, vine; Lagœcia, wild cumin; Sauvage ſia; 
Claytonia; - Acbyranthes; Roridula; Kuhnia; Plec- 
tronia; Cyrilla ;- Aquilicia; Heliconia, baſe or wild 
plantain; Cariſſa; Celoſia, cock s- comb ʒ. Caloden- 
drum; Chenolea; and Corynocarpus. 7. Iacom- 
plete flowers, or having no petals, of which there are 
three, viz. Illecebrum, mountain knot-graſs; Olaux, 
ſea milk - wort, or black ſalt-wort; and Theſium, baſe 
toad-lax. 8. Such as have the lobes of the.coralle 
bent obliquely to the right; of which there are nine, 
viz. Rauwolfia; Cerbera; Vinea, periwinkletz Gar- 
denia, Cape jeſſamine; Nerium, oleander, or roſe- 
bay; Plumeria, red jeſſamine; Echites, - Savanna 
flower; Cameraria; and Tabermontana. The 
Mattbiola, in this order, is now: ſuppoſed to be only 
a ſpecies of Gueitarda, and is therefore placed, by 
the later botaniſts, in the claſs Hexandria. 


* 


Order 2. DievxNA, romprebending' ſuch plants | 
as have two piſtilla. This order contains ſeventy- 


five genera, diſtinguiſhed into, 1. Such as haye the 
lobes of the corollz bent obliquely to the right; of 
which there are fix, viz. Periploca, Virginian ſilk; 
Cynanchum, baſe dag's-bane ; - Apocynum, + dog's- 
-bane ; Aſclepias, ſwallow- wort; Dinconia; and 
Stapelia, African ſwallow-wort. 2. Monoſpermous, 
or ſingle-ſeeded; of which there are ten, viz. Her- 
niara, rupture-wort; Chenopodium, gooſe- foot, or 
wild orache; Beta, beet; Salſola, glals-wort ? Ana- 
baſis, berry- bearing glaſs-wort ; Creſſa; Gomphrena, 
globe-amaranth ; Steris; Boſea; yerva-mora, or 
golden- rod tree; and Ulmus, elm- tree. g. Poly- 
{permous, or many- ſeeded; of which there are thir- 
teen, viz. Nama; Hydrolea ; Heuchera, Virginian 
ſanicle; Swertia, marſh gentian; Schrebera; Vele- 
zia; Gentiana, gentian, or 'fell-wort ; 'Bumalda 

Coproſma; Cuſſonia; Melodinus z Ruſlelmz and 
£1941 Vahlia. 
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Valiliti, - 4. Gymnodifſpermous, baving two naked 
ſeeds, with a fimple umbel ; of which there are three, 
vin. Phyllis, baſe hares- ear; Eryngium, eryngo, or 
ſea-holly 3 and yla, water navel-wort. 5 
with an univerſal and partial in- 
of which there ate twenty-ſeven, via. 
Samirula, ſanicle; Aſtranda, black - maſter-wort ; 
Buplcurum, hareis-car; Echinophora, prickly ſw 
pep; Tortiyium, han-waort of Crete; Cnucalis, 
parſley; Auedia; Daucus, | carrot; Amwi, bilbop's 
weed; Bunium, pig-nut, or earth-nut; Conium, bem- 
lock; Sehinmm, milk parſtey; Athamania, baſe fpig- 
nel; Peupedanum, :hog's: fennel, or ſulphur-wont ; 
Crithmum, ſamphie 3 Hafſelquiſtia ; Cachryss 
Feruta, feancligiant ; Laferpmium, laſes-wart ; Hera» 
clewmycow-paninip;; Lagulticum, lovage; Angelicas 
Siem, | water-parinip'; Siſov, bale Rone-pariley ; 
Bubon, Macedonian parſley; Cuminum, -cumin;; 
and Oenemthe, Water drop-wort. <6. Gymnodil» 
—_ with only one partial umbel ; of which there 
are eight, viz. Raabndsum Oicuta, water hem, 
lock ; Aihuſa, le ſſer hemlonk, or foolis cad 5 
Coriandrum, coriander; Scandix, 


needle, or Venus's comb. Checrophyllum, 70 


ahervil.; 4mperatoria, maſter - wort; and Seſeli, bari- 
mort of Marſeillos. Gymnodiſpermaus with- 
out any invohucrum,; * which chere ate eight, vix. 
Thapſa, deadly carret, or fcorching fennel; Paſti- 
nac, parſnip; Baprnium, alexanders:; Anethum, 
dill; Carum, ur caraway ; Pimpinella, burnet ſani- 
kgs um, parſley; and  Aigopodium, A 
or wild angelica. 

"Order 3. Ta UNA, <omprebending fuch plans 
25 base three piſtalla. This order contains ſeventeen 
(genera, vin. Rhus, ſumach, or poiſon- tree; Vibur- 
nom, pliant mesly-rrec, or wayiaring: tree; Caſſime, 
Houeatit cherry ; 2 — Spathelia; 
rie, — Tamamx, tamariſk; Tur- 


nera ; 


/ 
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vera; Telephiam, tree-orpine ; Corrigiola, baſe 
knot-graſs ; Pharnaceum ; Alſine, chickweed ; Dry- 
bis; Baſelia, Malabar nighiſhade; Sarothra, baſe 
gentian ; Xylophylla, Jove-fiouet 5 and Semecarpus. 

Order 4. TETRAOGYNIA, comprehending : ſuch 
plants as have four piſtilla. This order contains two 
genera, viz. Parnaſſia, graſs of Parnaſſus; and Evol. 
vulus. 

Order 5: PextTacyniay comprehending ſuch 
plants as have five piſtilla, This order contains ten 
genera, viz. Aralia, berry-bearing angelica $ Maber- 
nia; Statice, thrift, or ſea-pink ; Linum, flax; Al- 
drovanda; Droſera, ſundew; Craſſula, lefſerorpine ; 
Sibdaldia ; Giſekia; and Commerſonia. | 

Order 6. Porr, comprehending {ach plants 7 
as have many piſtilla. This order comains but © one 
genus, viz. Myoſurus, moaſe-wl, 


bi 
t 
: 
' 
7 
bi 
J 
4 
1 


Ex Aur Lx for InvesTIGATION, lc K : ö 


ro illuſtrate the: cluſa Pentandria; e ſhall. ſelo 
ſrom the fourth order the plant Parnaſliazc on graſs of - 
Parnaſſus; which, in this place, will dome very pro- | 
perly under examinatiob. Cauy x;ifig.iu8 zan peri- | 
anthium quinquepartite ; the laciniæ oblongjlwacute, 
patent, permanent. > Carotiay fig. 19; the petals 
- five, fubrotund, emarginate, ſtriate, concavte; patent. 
Nucraktun: divided into five diſtinti paris, placed 
on the baſe uf the petals; each part conſiſling of a 
cortlate ſquama, concave, with thirteen filiſorm ſtyles, 
furniſhed with globular heads, riſing gradually — — 
to the. centre, forming a ſemicirculati cure: one uf 
theſe nettaria, taken out of the corolla, ic vn con- f 
lidetubly magnified, at fig. 20; it is these ſential cha- | 
rafter of the genus. Straus, 3, lig. 19; filaments 
five; ſubulate, length of the corolla antherm de- 
preſſed, incumbent, PIs TI LLun, bg. 21; germen, 
, ovare,. bluntly four-cornered, large; ſty les, noue 3 
Ws * obtuſe, permanent, lying on the * 
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ofahe germen, croſſwiſe, coloured. PericarnriumM? 
the. gamen;/ fig 21, vow a capſule, tetragonous, 
uniloeularg opening vb four valves, fig. 22; united 
with the: — tb which the ſeeds adhere; 
SEzDg::agreat many, oblong, dying upon ibe recep- 
facle, attached nw rr * qhe — yt two 


„Class VI. HEX ANDRIA. 65 


In this claſs tbe flowers. contain fix nadine eatbia 
the ſame length; whereas, in dhe Terradynamia;claſs,: 
the flamina, though fix in number, are uncgual in 
{ngih; four» af them being long, and , them 
ſhort: but, as the difference in their length is not al- 
vays very ohuvious, it may be further obhſerved, as a 
mark of diſtindtion, that in this claſs none of the flowers 
have four petals, which is the caſe with all thote,in the 
claſs Tetradynamia, Some of the bulbous roots in 
this claſs ate found to be noxious ; as thoſe of the 
narcĩſſus, byacinth, and crown imperial; others àre 
cortoſix en as ihe gatlie ot onion tribe ; but by roaſt- 
ing or hoiling the loſe great part of their acrimony; 
The; genetntiu ibis elaſs hre. diuided into the fe or- 
ders ſoll * s:; Ons enpaiup muillist; 

Order 1 Mouoe vues, ' romprehending: ſuch 
plants as have but one piſlillum This order contains 
fixry-wo' genera, diſtinguiſhed into, 1. Such ast have 
_ rrikd corbllæ, and a calyx; of which there are ſeven, 
viz. Bromelia, ananas, or pine- apple; Iillendſa; 
Burmannia; Tradeſcantia, Virginian ſpidor · wort 
Burſera, ica birch- tree; Licuala; and Lache- 
malia. 2. Such as bave monophyllous ſpathæ, of 
which there ate nine, viz. Pontederia; Hæmanthus, 
blood- flu wer; Galanthais, ſnowdrop; Leueoium, 
greater ſnow drop; Tolbagia; Narciſſus, daffodit ; 
Pancratium, fea. daffodil ; Duroia; and Nandina. 
3. Such as ate hexapetalous and nakedyi i. e. wuhout, 
a caylx; of which there are twenty-five, via. Crinum, 

0 alphodel- 
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>ſphodel-lily ; ' Amaryllis, lily-daffodil ; Bulboco- 
dium; Aphyllanthes ; Allium, garlic ; Lilium, lily; 
Fritillaria, crown imperial; Uvularia ; Glorioſa, ſu- 
perb lily; Tulipa, tulip ; Erythronium, dog's-tooth 
violet; Albuca, baſe {tar of Bethlehem; Ornitho- 
galum, ſtar of Bethlehem-; Scilla, ſquill ; Hypoxis, 
baſe ſtar-flower ; Cyanella; Aſphodelus, aſphodel, 
or king's-ſpear; Anthericum, ſpider-wort; Leontic, 
lion's-leaf ; Dracena, dragon tree; Aſparagus, ſpara- 
graſs, or ſpeerage ; Ehrharta; Maſſonia; Phor- 
mium; and Pollia. 4. Monopetalous and naked, of 
which there are ten, viz. Convallaria, lily of the 
valley; Polyantbes, tuberoſe ; Hyacinthus, hya- 
cimh ; Abetris, baſe aloe; Yucca, Adam's needle; 
Aloe; Agave, American aloe; Alſtroemeria; Ca- 
pura; and Hemerocallis, day-lily, or lily- aſphodel. 
5. Such as have a calyx, but the corollæ not trifid, of 
which there are thirteen, viz; Acorus, ſweet ruſh 
Orontium, floating arum ; Calamus ; Juncus, ruſh ; 
Achras, ſapota; Richardia ; Prinos, winter=berry 
Berberis, barberry, or pipperidge-buſh ; Loranthus ; 
Frankenia, ſea-heath ; Hillia; Peplis, water-pur- 
flane ; and Canarina, Canary bell-flower. . 
Order a. Dic v 1A, comprehending ſuch plants as 
have two piſtilla. This order contains four genera, 
viz. Atraphaxis; Oryza, rice; Falkia; and Gahnia. 

Order g. TAIOGYNIA, comprehending ſuch plants 
as have three piſtilla. This order contains ten ge- 
nera, viz. Flagellaria; Rumex, dock; Scbeuchzeria, 
leſſer . flowering-ruſh ; Triglochin, arrow-headed 
grals; Melanthium ; Medeola, climbing African 
aſparagus ; Trillium, three-leaved nightſhade; Col- 
chicum, meadow: ſaffron; Pelonias ; aud Wurmbea: 

Order 4. TEzTrracyNia, comprehending- "ſuck 
plants as bave four piſtilla. Of this order there is 
but one genus, viz. Petivera, Guinea-hen weed. 
Order g. Pol GYNIA, comprehending ſuch plants 
Vor. XIV, No. 184. U as 
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as have many piſtilla. Of this order there is but one 
genus, viz. Aliſma, water-plantain. 


Ex Auers for INvesTIGATION. 


We have choſen, from the third order of this claſs, 

a well-known familiar plant, the Rumex, or curled 
dock ; being perſuaded, that the more common and 
imple the ſubject of inveſtigation is, the more every 
learner will have it jn his power to make experiments 
ſor his own private information. In diffetting the 
fruQification of this plant, the parts are neceflarily 
magnified io a conſiderable degree, to make them dil- 
tint and obvious. They are as follow; Calyx, 
marked a, fig. 23; a perianthium triphyllous, the 
folioles or leafits ovaie, acute, coloured, reflected, 
permanent. CoroLLA; the petals three, ovate or 
egg-ſhaped, not unlike the calyx, but larger, ap- 
proaching, permanent: it is repreſented juſt as it be- 
gins to open, at ö, fig. 2g, fitting upon its calyx; and 
it is ſhown expanded at fig. 24. STAMINA, marked 
5 ; filaments five, capillary, very ſhort; antherz ere, 
didymous. PisT1LLUN, marked p; germen, g, tur- 
binate and triquetrous; ſiyles three, capillary, re- 
lledded; ſtigmas large, laciniated. Pzzicanriva 
none; the corolla approaching or cloſing up, and 
becoming three-cornered, as at fig. 25, contains the 
ſeed. Set» ; fingle, triquetrous, or three- ſided, 
marked c, magnified. 


CLASS VII. HEPTANDRIA. 


The plants of this claſs oppoſe no difficulty to the 
pragreſs of the young botaniſt ; they are all fur- 
_ wiih feven ſtamina; and are divided into four 

* | LES 
Order 1. Monocys1a, comprebending ſuch 
plants as have hut one piſtillum. This order con- 
tains three genera, viz, Trientalis, winter green with 

9285 TY or chickweed 


Q 
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chickweed flowers; Diſandra; and Æſculus, horſe- 
cheſnut. 
Order 2. Diet NA, comprehending ſuch plants 


as have two piſtilla. This order contains but one 


genus, viz. Limeum. 

Order 8. TETAACYNIA, comprehending fuch 
plants as have four piſtilla. Of this order there are 
but two genera, viz. Saurugus, lizard's tail; and 
Aponogeton. 

Order 4. HzerAGYNIA, containing ſuch a 
as have ſeven piſtilla. Of this order there is but one 
genus, viz. Septas. 


 ExamePLE for IN VESTIGATION. 


la the third. order of this claſs a plant occurs, 
whoſe fruQtification. is an amentum, or catkin; it 18 
the Sauturus; or lizard's tail; and, as this kind of 
plant has not been before ſufficiently illuſtrated, it 
comes now very properly, under our notice. CALY Xx, 
fig. 26; an amentum, oblong, covered with very 
minute flowers; tig- 27, the ſame magnified to ſhow 
the flowers more diſtintt; ſome of them pulled away. 
The. proper perianthium marked 5, fig. 28, mono- 
phyllous, ovate, lateral, coloured, pilous or hairy, 
permanent. CoroLlLa, none, STAMINA, 5, f 
28 ; filaments ſeven, filiform; antberg oblong ere 
PiSTILLUM, p, fig- 28; the germens four, ova 
placed on the bale of the proper perianthium, 2 
£ 5 the ſlyles tbickiſh, ſubulate; the ſtigmas ſimple, 
acute, adhering within the apex of the germens: ig 
28, is taken from off the amentum, — 4 very con 
derably magnified to expoſe thele parts. PxxI GAR 
PIUM: four berries, fig. 29, which were the four 
germens ; ovate, unilocular ; theſe berries adhere to 
the amentum till they ripen and fall away. Szz0, 
c ; ſingle, ovate , the berries and ſeed | greatly mag- 


nified. | 
Us. CLASS 
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This claſs conſiſts of ſuch plants as bear herma. 
phrodite flowers, furniſhed with eight ſtamina. The 
orders are four, viz. 

Order 1. MonoGcyN14A, ending ſuch 
plants as have but one piſtillum. Of this order there 
are thirty-one- genera, viz. Tropæolum, Indian 
creſs; Oſbeckia, gold roſe-feather ; Rhexia, ſoap- 
wood ; Oenothera, tree-primroſe; Gaura, Virginian 
looleſtrife ; Epilobium, willow-herb, or French wil- 
low ; Mellicocca; Griſlea; Amyris, ſhrubby ſweet- 
| wood; Allophyllus; Combretum ; Fuchſia ; Ximena; 
Mimuſops ; Jambolifera ; Memecylon ; Lawſonia ; 
Vaccinium, wortle-berry ; Erica, heath; Daphne; 
mezereon, or ſpurge-laurel; Dirca, leather-wood-; 

Gnidia ; Stellera, German groundſel ; Paſſerina, ſpar- 
row-wort; Lachnæa; Antichorus; Chlora, yellow 
centaury ; Dodonea ; Optra 3 _ Guarea ; and 
Bzckea. bs 

Order 2. DicvNnia, comprehending ſuch plants 

as have two piſtilla. This order contains five genera, 
viz. Galenia, Cape jeſſamine; Weinmannia; Moeh- 
ringia, mountain chickweed; Schemiedelia ; and Co- 
dia. 
Oder g. nt, comprehending ſuch plants 
as have three piſtilla. This order contains five ge- 
nera, viz. Polygonium, knot-graſs ; Coccoloba, ſea- 
fide grape; Paulinia, ſupple-jack ; Cardioſpermum, 
heart-pea ; and Sapindus, loap-berry. 

Order 4. TETRACYNIA, comprehending ſuch 
plants as have four piſtilla. This order contains four 
genera, viz. Paris, herb true-love, or one-berry ; 
Adoxa, tuberous moſchatel, or hollow-root ; Elatine, 
err and Haloragis. 


Eaantrs for In vzsTIGATION. 


We have in this place ſeletted the Adoxa, or tu- 
heroue 


— ko: Res A. 


— 
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berous moſchatel, belonging to the fourth order of 
this claſs. It is by ſome called * crowfoot ; the 
flowers having a ſtrong ſmell of muſk. Cary x, fig. 


30: a perianthium, bifid, ſpreading flat, below the 


flowers, permanent. CoroLLa ; monopetalous, 
ſpreading, flat, quadrifid, the lacinias ovate, acute, 
longer than the calyx ; many flowers in a cluſter, fig. 


31. STAMINA : the filaments eight, fig. g2, 6; ſubu- 
late, length of the caylx; antheræ ſubrotund. P1s- 


TILLUM p; the germen within the receptacle of the 
corolla; ſtyles four, ſimple, eredt, length of the 


ſtamens, permanent; the ſtigmas ſimple ; this figure 


is a bloſſom taken from the cluſter, and greatly mag- 
nified. PRRICARPIUM, fig. 33; a globous berry, 
ſituated between the calyx and corolla, the calyx 
Joined at the baſe to the berry, umbilicate, quadrilo- 


cular. : Szzps; one in each cell, compreſſed; ſhown 
at a, magnified. | 5 87 


CLASS IX. ENNEANDRIA. 

This claſs conſiſts of ſuch plants as bear hermaphro- 
dite flowers, furniſhed with nine ſtamina. The or- 
ders are three, viz. | 

Order 1. Monocynia, comprehending - ſuch 
plants as have but one piſtillum. This order con- 
tains four genera, viz. Laurus, bay-tree; Tinus ; 
Anacardium, acajou, or caſhew-nut ; and Caſſyta. 

Order 2. TzTracyNia, comprehending ſuch 
plants as have three piſtilla.” This order contains 
but one genus, viz. Rheum, rhubarb. | | 

Order 3. HexAcyNnia, comprehending ſuch 
Plants as have fix piſtilla, Of this order there is but 


one genus, viz. Butomus, flowering-ruſh. : 


ExAurTE for INVESTIGATION... 

The frudification of the plant which we ſhall now 
bring under inſpeAion, is of a very ſingular and cu- 
rious fabric; it is the Caſſyta, a native of both the 

Indies, 
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Indies, ranking in the firſt order of this claſs. Cary x, 
none; what was formerly taken for the calyx is now 
decided to be a part of the corolla. CoxoLuia, marked 
a, in the Botanical Plate XII. fig. 1, ſexpartite :; the 
three inſerior petals, formerly taken for a calyx, very 
ſmall, acute, concave ; the three ſuperior ones larger, 
ſubrotund, acute, concave, permanent, their margins 
from the middle to their apices convolute. NEcTa- 
RIUM: formed of three glarids marked ö, oblong, . 
truncate, coloured, of the lengih of the germen, and 
ſtanding round it. \STamin Aa, marked s; the fila- 
ments mne, erect, ſubulate, flattiſh ; the anthere tri- 
lobate, or thtee - lobed. PisTILLUM, þ ; the germen 
& inferior, ſtanding under the flower, ovate ; ſtyle 
cylindrical, thickiſh, lepgth of the ſtamens; ſtigma 
obſcurely trihd, obtuſe, 'PERICarPiUM, fig. & ; the 
receptacle, growing out into a deprefled globular 
drupe, crowned with the converging corolla, perfo- 
rated with a navel. SEED: a nut, globular, acumi- 
nate with the converging ftamina ; c, a feQtion of the 


CLASS X. DECANDRIA. W 4 
In this claſs the flowers are like wiſe all hermaphro- 
dite, and furniſhed with ten ſlamina each. The parts 
in general ate preity obvious to view, and may with 
caſe be inveſtigated by he young botaniſt. The ge- 
nera are divided into the ſive following orders, viz. 
Order 14.  MonocyNniaz comprehending ſuch 
plants as have but one piſtillum. This order contains 
fifty-ſix genera, diſtinguiſhed into, 1. Such as have 
declined ſtamina, of which. there are fourteen, viz. 
Sophora ; Anagyris, ſtinking bean-treſoil; Cercis, 
Judas-tree ; Bauhinia, mountain ebony; Parkinſo- 
nia, Jeruſalem thorn ; Hymenæa, locuſt-tree, or 
courbaril ; Caffia, wild fenna ; Poinciana, Barbadoes 
flower-fence ; Cæſalpinia, brafiletto; Guilandina, 
bonduc, or nichar-tree ; Guajacum, lignum vite; 
| Cynometra; 
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Cynometra; Swietenia, mahogany-tree ; and Dic- 
tamnus, fraxinella, or white dittany. 2. Such as have 
ereQ ſtamina, of which there are forty-one, viz. Ruta, 
rue; Tolvifera, halſam of tolu tree; Hematoxylum, 
log-wood ; Adenanthera, baſe flower-fence ; Melia, 
bread-tree; Trichilia ; Zygophyllum, bean-caper; 
Quaſſia, Simarouba bark; Fagonia ; Tribulus, cal- 
trops; Thryallis; Murraya; Monotropa, bird's-neſt; 
1 Limonia; Melaſtoma, Ametican gooſe- 

erry; Kalmia, dwarf American laurel; Ledum, 
marſh ciſtus, or wild roſemary ; Quiſqualis ; Dais; 
Bergera ; Bucida; Copaifera, balſam copivi tree; 
Samyda ; Rhododendron, dwarf rofe-bay ; Andro- 
meda, baſc-heath ; Epigea, trailing arbutus; Gual- 
theria, Canadian vine; Arbutus, ſtrawberry-tree; 
Cletbra; Pyrola, winter. green; Proſopis; Heiſteria; 
Chalcas; Codon; Styrax, ftorax-tree; Turræa; 
Dionea, Venus's fly-trap; Ekebergia ; Inocarpus ; 
and Myroxylon, bal{am of Peru. 

Order 2. Did v NA, comprehending ſuch plants 
as have two piltilla. Of this order there are twelve 
genera, viz. Royena, African bladder-nut; Hydran- 
gea ; Cunonia; Chry ſoſplenium, golden faxtfrage ; 
Saxifraga, ſaxifrage; Tiarella, American fanicle ; 
Milella, baſe American ſanicle; Scleranthus, German 
knot-graſs, or knawel; Trianthema, horſe purſlane ; 
Gyſophila; Saponaria, ſoap-wort ; and Dianthus, 
pink, carnation, c. | | | 

Order 3. TRIGYNIA, comprehending ſuch plants 
as have three piſtilla. Of this order there are twelve 
_ genera, viz. Cucubalus, berry-bearing chickweed ; 
Silene, viſcous campion ; Stellaria, greater chick- 
weed; Arenaria, ſandwort; Cherleria ; Garidella, 
fennel · lower of Crete; Malpighia, Barbadoes cherry; 
Baniſteria; Triopteris; Erythroxilum; Hitæa; and 
Deutzia. 

Order 4. PunTacyx1a, comprehending ſuch 
plants as have five piſtilla, Of this order there are 


fourteen 
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fourteen generag viz. Averrhoa; Spondias, hog- 
plum; Cotyledon, navel-wort ; Sedum, leſſer houſe- 
leek; Penthorum ; Oxalis, wood-ſorrel ; Suriana ; 
Lychais, campion; Agroſtemma, roſe-campion, or 
wild lichnis; Cetaſtium, mouſe-ear chickweed ; Sper- 
gula, ſpurray ; Grielum ; Forſkohlea ; and Bergia. 
Order 5. DeEcacynia, comprehending ſuch 
plants as have ten piſtilla. This order contains two 


genera, viz. Neurada; and Phytolacca, American 
nighiſhade. 


ExAur LE for IxVISTICAT TO. 

The ſimple plant now choſen for conſideration, is 
the Siellaris, or greater chickweed, which, in the 
magnified ſtate here repreſented, has the advantage of 
ſhowing out all the parts of fruQification in the moſt 
obvious manner. Caryx, fig. 3; a perianthium 
pentaphyllous, the folioles or leafits ovately lanceolate, 
concave, acute, patent, permanent. CoroLLA, a, 
bg. 4; the petals five, bipartite, plain, oblong, mare- 
ſcent, or withering on the plant, SrAMINA, marked 
s; the hlaments ten, filiform, ſhorter than the corolla; 
alternately long and ſhort ; antheræ cordate; or heart- 
ſhaped. PisTiLLUM, marked p; the germen, g, 

ſubrotund ; ſtyles three, filiform, ſpreading ; ſtigmas 
obtuſe, > Perxicarrium, fig. 5; a capſule, ovate, 
cloſe, unilocular, ſex-valvular. Szt 0s, b, magnified ; 


many, ſubrotund, compreſſed, lying loole in the cap- 
ſule. | 


CLASS XI. DODECANDRIA. 


To diſcriminate accurately the genera arranged 
under this head, will require particular attention from 
a learner ; becauſe, although the ſignificant term ap- 
propriated to this claſs would induce us to ſuppoſe 

that each of the flowers contained twelve ſtamina ; 
yet, in fatt, it is an aſſemblage of plants whoſe bloſ- 
ſoms bear from twelve to nineteen ſtamina, incluſive, 
8 Though 
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camprehendiag ſuch 
A1 This order con- 
ſarum, aſarabacca; 


einia, mangoſtan; Winterana; Cratæva, garlic pear; 
Triumfetta, bur bark- tree; Baſſia; Peganum, wild 
Syrian rue; Haleſia, ſnow-drop tree; Nitratia; Por- 
tulacca, purſlane ; Hudſonia ; Lytbrum, willow- 
herb; Ginora ; Decumaria ; Befaria ; Vatica 3 Apac- 
tis; Canella, white cinnamon; Dodecas ; Eurya ; 
and Ariſtotelia, Gethyllis is now removed inte the 
firſt order of the claſs Hexandria. 1 7 
Order 2. Dior N 1A, comprehending ſuch plants 
as bave two piſtilla. Of this order there; are two 
genera, viz. Heliocarpus, ſun-ſeed: and Agrimonia, 
Agrimony. WN ö e 
Order 3. TI YM IA comprehending ſueh plants 
2s have three piſtilla. This order dontains five ga- 
nera, Viz, Reſeda, mignionette, or baſe rocket ; Eu- 
phorbia, burning thorny plant, or ſpurge ; Pallaſia; 
Tagaaz and Viſnea.—Pallafia, an obſcure genus, is 
Vor. XIV. No. 184. X removed 


MO 


— — — — 1 — 
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lacinias obtuſe, reflexed. Pzricareivun, 
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removed into the claſs. Syngeneſia, order Polygamia 
fruſtranen. | 5 | 
Order 4. PENTACYNIA, comprehending ſuch 
plants as have five piſtilla. This order contains but 
one genus, viz. Glinus. 5 L970, eee 

Order 8. DopcAGYNIA, comprehending ſuch 
plants as have twelve ſtamina. This order contains 
but one genus, viz. Sempervivum, houſeleck. 


ExAur TES for INvssTIGATION. 


The plant Afarum, or aſarahacca, in the firſt or- 
der of this claſs, affording a very curious and beauti- 
ful fabric in its fruQtification, we ſhall bring under 
examination that plant, and then give a difſeQtion of 
the more obſcure genus Euphorbia. The ſpecies of 
Aſarabacca delineated in Plate XII. is the Canadian, 
which is hairy; and larger than the European plant. 
Cal vx, hg.'6; a periantbium monophyllous, cam- 
panulate or bell-ſhaped, ' ſemitrihd, coriaceous, co- 
loured, villous, permanent; lacinias or clefts ere, 
acuminate, ovate, bent in at the top. CoroLLA, 
none. STAMINA, 5, fig. 7; which ſhows the frudt- 
fication in a more advanced ſtate: the filaments 
twelve, ſurrounding the piſtillum, ſubulate, ſhorter 
than the calyx ; antheræ oblong, faſtened to the mid- 
dle partition of the filaments, as ſhown at fig. 8, which 
repreſents the whole ſtamina taken out of the flower. 


 P1sTILLUMy #; the germen g, below the calyx, and 


concealed within its ſubſtance ; ſtyle, a cylindraceous 
cone, thick, obtuſe, hexagonal,' the length of the 
ſtamens ; ſtigma ſtellate, or flar-ſhaped, ſexpartite, the 

| hg, 9 4 
capſule, ovate, covered with the dry calyx, coria- 
ceous, with ſix loculaments. SEEDS: ſeveral, ovate, 
ſhown. at @ of their natural ſize. Fig. 10. a tranſ- 


verſe ſeQtion of the pericarpium, to ſhow the locula- 


ments or ſeed veſſels. 


To illuſtrate the difficult genus Euphorbia, we have 


choſen 


an YT 
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choſen the ſpecies lathyris; it is a native of France 
and Italy, and has been cultivated in the Engliſh gar- 
dens ever ſince the time of Gerard. CaLyx, aa, 
fig 11. a perianthium ' monophyllous, ventricoſe, 
coloured, dentate or four- toothed at the mouth, per- 
manent. CoxorELA, 55 the petals four, (in ſome 
ſew. five, ) turbinate, gibbous, ſwelled, truncate, un- 
equal, ſtanding alternate with the denticles or teeth of 
the calyx, as at fig. 12. which repreſents the bloſſom 
ſtretched out; c c, the teeth of the calyx : the ungues 
or claws of the petals are placed on the margin of 
the calyx, permanent. The petals do the office of a 
nectarium. STAMINA, marked s, fig. 11; the fila- 
ments many (twelve -or more,) filiform, articulate, 
inſerted on the receptacle, longer than the corolla, 
coming out through the corolla at different times; 
antheræ twin, ſubrotund. P1sTiLLUM, þ ; the-ger- 
men, g, ſubrotund, triquetrous, dog ary or havi 
a footltalk ; ſtyles three, bifid ; ſtigmas obtuſe. .Pz- 
RICARPIUM), fig. 1g; a capſule, ſubrotund, tricoc- 
cous, trilocular, ſtarting open with an elaſtic force, 
SZzEDS: ſolitary, i. e. one in each cell, ſubrotund, 

.. CLASS xII. ICOSANDRIA. 
Although this is called the claſs of twenty ſtamens, 
becauſe the flowers arranged under it generally con- 
tain about that number; yet the Halle e 
not to be taken merely from the number of ſtamens, 
but from a conſideration of the following circum- 
ſtances, which will ſufficiently diſtioguiſh- it both from 
he preceding and enſuing claſſes, - 1. CAL xx con- 
liſting of one leaf, concave. - 2; PzTALs fixed by 
claws to the inſide of the calyx. g. Srauzxs more 
than nineteen ; ſtanding. upon the petals; or upon the 
calyx.z but not upon the receptacle. Some few 
botaniſts have lately aboliſhed this claſs, and removed 


"the genera into the next laſs Polyandria; but the 
% 7 ; A 2 


* method 
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method is not much followed. The orders, 48 ar- 
ranged by Linnæus, are as follow: 

Order 1. Monovri 14," 'Wimprehending fuch 
plants as have but ane piltillu This 6rder con- 
taing eleven ge Ne = * „Mmelehrthiſtle; Eu- 

nia, * ila e us, nga, Or mock 
- wy vg guava, or Men Myrtus, myr- 
tle; Us + en pomegranate; Amygdalus, almond- tree; 
Prunus, plum-tree; mad Gran, eocoa· 

um; and So 

Order 2. Diernia, comprehending fuch pharits 
as have two piſtilla. Of this order there is hut one 
r vix. Cratzgus, wild fervice-tree. © 

Order 3. Tzicyn1a, comprehending ſuch plants 
as have three piſtilla. This order contains two: ge- 
nera, viz. Sorbus, ſervice- tree; and Seſuvium. 

Order 4 PenTAGCYNIA, comprehending ſuch 
plants as have five piſtilla. This order contains fix 
genera, viz. Meſpilus, medias ; , pear ; Tetrago- 
nia; M anthemum, + dharygols; Airoon; 


and Spire, » fpiked willow, br-drop-wort, . - 

5. PoLYGYNA, comprehending fuch plants | 
as have many piſtilla. This order ber or f. ge- 
nera, via. Rola, roſe; Rubuy, ee rry, or ray 
berry ; Fragntia, ſtrawberry ; entilla, einquefo 
e e = 
net ; 3; Comarum, ; 

W Virginian allfpice. | | 


ExAMPLE for Invstrienrion. of 


The plant we have now before us is the Rubus, 
or common bramble: cafy to examine, becauſe every 
where to be found ; the parts of fruftification are 
obvious and : it is the wild raſp- 
in the fifth order of this claſs. Calyx, 
Pla XII. 14; 2 perianthiam monophyllous, 


ae the leafits qblong, acuminate, patent, 
permanent. 


alſo 2 
b 
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permanent. CoxoLLa, fig. 15; the petals five, ſub- 
rotund, length of the calyx, patent, inſerted in the 
calyx. $TAMINA, à large cluſter, marked s; fila- 
ments many, ſhorter than the corolla, inſerted in 
the calyx z antheræ ſubrotund, compreſſed. PIs 11 
LUMy'F ;; the germens numerous; ſtyles filtform, 
coming out of the-fides of the germens; ſtigmas fim- 
pte.''-Pzr10AKÞPLiUMy fig. 16; compoſed of lieile 
berries, united in a convex bead, concave under- 
neath-; each berry, or acinus, unilocular; a, the re- 
ceptacle of the fruit. Sz x Ds, b, fingle, oblong. 


EE: P. ; 71,9 . 
CLASS XIII. POLYANDRIA.: 

The flowers of this claſs have, as its title implies, 
many llamens, from twenty to a thouland, | perhaps 
ſometimies more ; fo that it is unneceffayy to attempt 
io camibyhers, further than to be fatisfied that they 
amount to twenty or upwards. The fituation'of the 
ſtamina, as ſtanding pon the receptacle, is ſufficient to 
diſtiagui ih it from the preceding claſs, in which they 
do not ſtand upon the receptacle, but either upon the 
ſides of the calyx, or elſe upon the petals,” A regard 
to this circumſtance in this claſs, will be a ſurer guide 
to the young botaniſt, than an attention merely io 
the number of ſtamina. If the eye does not at once 
determine the exact ſituation of the ſtamens, esre- 
fully aud flowly'pult off the petals, and the ſogments 
of ihe calyx; if the ſtamens afterwards temaim fixed 
in 1their-place, they may then be eonfidered as grow- 
ing upon the receptacle. Moſt of the plants in this 
elaſd are noxious and unwholeſome. They are divided 
into the ſeven orders following: Ano 

Order 1. Monocynia, comprehending ſuch 
plants as have but one piſtillum. This order contains 
forty- two genera, diſtinguiſhed into, 1. Such as have 
ſcarcely any ſtyle, of which there are thirteen; viz. 
Marcgyavia ; Rheedia ; Capparis, eaper-buſh; A&ua, 
herb Chriftopher ; Sanguinaria, puccoon, or blood: 


. root; 
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root; Podophyllum, duck's-foot, or May-apple ; 
Chelidonium, celandine ; Papaver, poppy ; Arge- 
mone, prickly-poppy ; Muntingia ; Cambogia ; Sar- 
racenia, ſide-ſaddle flower; and Nymphea, water- 
lily. 2. Such as have a ſtyle of ſome length, of which 
there ate twenty-nine, viz. Bixa, anotta; Sloanea, 
apeiba of the Brazils; Mammea, mammee- tree; 
Ochna; Calophyllum; Grias; Tilia, lime- tree; 
Laeua'; Elæocarpus; Lecythis; Vateria ; Lager- 
ſtroemia; Thea, tea-tree; Caryophillus, clove-tree; 
Mentzelia ; Delima; Ciſtus, rock-roſe; Prockia ; 
Corchorus, Jew's mallow ; Seguiera ; Looſa ; Tre- 
wia; Trilix; Alſtonia; Cleyera ; Sparrmannia 3 
Ternſtroemia; Bonnetia ; and Vallea. 

Order 2. DicyN14, comprehending ſuch plants 
as have two piſtilla. This order contains four genera, 


wy Pzonia, peony ; Calligonum ; 3 Curatdla; and 
F 


ergilla. 

Order g. TRICGYNIA, comprehending ſuch plants 
28 have three piſtilla. This order contains two ge- 
nera, viz. Delphinium, larkipur ; and Aconitum, 
wolf*s-bane._ . 

Order 4. TzrTzaovxia, comprehending ſuch 
plants as have four piſtilla. | This order contains 
5 — genera, viz. Tetracera ; Caryocar ; and ui. 
cifuga. 

Order 8. PzxTAOY NIA, comprehending ſuch 
plants as bave five piſtilla. This order contains four 
genera, iz. Aquilegia, columbine ; Nigella, fennel. 

ower, or devil in a buſh; Reaumuria ; ; and Brathys. 
This laſt plant, Brathys, being now conſidered as a 
ſpecies of Hypericum, is removed under that genus, 
in the claſs Polyadelphia. 

Order 6.  HexacyNiay, comprehending ſuch 
plants as have fix piſtilla. This order contains but 
one genus, viz. Stratiotes, water-ſoldier. 

Order 7. PoLYcyN14, comprehending ſuch 
plants as bave may piſtilla. This order contains 
twenty- 
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twenty-one . genera, viz. Dillenia ; Liripdendron, 
tulip-tree ; Magnolia, laurel-leaved ; tulip-tree z Mi- 
chelia ; Uvaria; Annona, cuſtard-apple ; Anemone, 
wind- flower; Atragene; Clematis, virgin's bower; 
Thalitram, meadow-rue; Adonis, pheaſant's eye; 
Illicum, anniſeed-tree ; Ranunculus, crowfoot ; Trol- 
lius, globe re ee Iſopyrum; - Helleborus, 
black hellebore ; Caltha, marſh marigold; Hydraſ- 
tis, yellow root; Houttuynia ; Unona ; and Wintera, 
winter's bark. X 


ExAmPLE for INVESTIGATION. 


For the further illuſtration of this claſs, we have 
ſeleQed the plant Aquilegia, or columbine, which 
belongs to the fifth order. It has a place in moſt 
gardens, and is therefore eaſy to inveſtigate. CAL x, 
none. CoroLLa, marked a, fig. 17; the petals five, 
lanceolate-ovate, plain, patent, equal. NzcTarIUM, 
marked n conſiſting of five interior florets, placed 
alternately with the petals, horned, or terminating 
downwards in a hollow claw, all united inwardly to 
the receptacle; growing gradually wider upwards, 
with an oblique mouth, obtuſe at the top. Fig. 18; 
ſhows one of the neQaries diſtin, taken out of the 
flower. STAMINA, marked s ; the filaments many, 
from thirty to forty, ſubulate, the outer ones ſhorter; 
antheræ oblong, erect, the height of the neRaries. 
PiSTILLUM), p,; the germens, g, five, ovate-oblong, 
terminating in ſubulate ſtyles, longer than the ſtamina; 
ſtigmas erett, fimple ; paleas, or chaffs, ten, rugous, 
ſhort, ſeparating and incloſing the germens. PERI- 
CARPIUM, fig. 19; five capſules, ſtanding upon the 
receptacle, parallel, ere, acuminate, cylindric, uni- 
valve, opening inwardly at the apex. SEEDS, marked 
b; numerous, avate, keeled, joined to the opening 
ſutures, e en 
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CLASS X1V. DIDYNAMIA. 
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Feel chan der of: this clala eule inthe 


flowers being furniſhed wüh four Ramina, two of 
which are Jong and two Hort. The ſhort ſtamens 
tang next together, and adz9iping: to the ſtyle of the 
piſtillum. They are covered by the bloſſom, which 
is itregulat in its ſhape. This claſs. comprehends the 
whirled, the lipped, the maſked, the gaping, and the 
grinning, flowers of former authors. The firufture 
of the fruQification i in this claſs is ſo much alike in all 
the genera, that, when the general charaQters are 
known, all the plants may be eaſily * by 
. They are as follow: 


Cnanactams of the Crass erna 


3 : A perianthium, monophylous, erect, 
tubulate, quinqued, with ſegments for the moſt part 
upegqual, and perſiſting. _ 

Conor LA: Monopetalous and ere the baſe of 
which contains the honey, and performs the office of 
a_nedtarium. . The upper, lip ſtraight, che lower 
— and trifid. The middle lacinia or ſegment 
the broadeſt. 

STAMINA: Four 66 ſubulate, inſered in 
the tube of the corolla, and inclined towards the back 
of it. The two neareſt the ſhorteſt. All of them 
parallel, and rarely exceeding the length of the 
corolla, The antherz lodged under the upper lip of 
the corolla. in pairs; in each of which reſpeRively 
the two antherz approach each other, 

Pi8T1LLUM: The germen commonly above the 
receptacle. The ſtyle ſingle, filiform, bent in ibe 
ſame manner as the filaments, and uſually 3 


within them, a little exceeding them in length, and 


Nightly curved towards the ſummit. The ſtigma for 
the moſt part emarginate. 


PERICARPIUM: Either wanting, as in the firſt or- 
der ; 


OF VEGETABLES. 169 
der; or, if preſent, uſually bilocular, as in the ſecond 
order; ſometimes, though rarely, quadrilocular. 

S8280s: If no pericarpium, four, lodged. within 
the hollow of the calyx, as in a capſule; but, if there 
be a pericarpium, more numerous, and faſtened to 


a receptacle placed in the middle of the pericarpium. 9 
— The, flowers of this claſs are, ſor the molt. part, = 
nearly upright, but leaning a little. from the ſtem, Mt 


that the bloſſom may more . effeQually cover the, 
antberæ from the rain, and the pollen more eaſily fall 
upon the ſummit. The n firſt order of this 
claſs are odoriferous, cephalic, and reſolvent. None 
of them are poiſonous. The orders are only two, viz. 
Order 1.  GymnosesRMia, comprehending ſuch, 
plants as have naked ſeeds. This order hath theſe. 
farther characters, viz. the ſeeds four (excepting. 
- Phryma, which is monoſpermous); and the ftigma 
ae and acute, with. the lower lacinia reflexed,; 
t contains thirty-four genera, diſtinguiſhed into 1. 
Such as have the calyx quinquefid, and nearly equal, 
of which there are twenty, viz. Ajuga, bugle ; Teus 
crium,  germander ; N avory ; Thymbray 
mountain hyſſop; Hyſſopus, hy ſſop; Nepeta, nep, or 
catmint; Lavandula, lavender; Betonica, betony; 
Sideritis, iron- wort; Mentha, mint; Glech 
gill, or ground-ivy; Perilla; Lamium, dead-nettle, 
or archangel ; Galeopſis, hedge-nettle; Stachys, baſe 
boretioond ; Balloua, black horehound; Marrubium, 
borebound; Leonurus, lion's-tail; Phlomis, [erula- 
lem ſage; and Molucella, Molucca balm, 2. Such 
as have the calyx bilabiate, (divided into two lips ;) 
of which there are fourteen, viz. Clinopodium, field 
baſil; Origanum, wild marjoram ; Thymus, thyme; - 
| Meliſſa, balm ; Dracocephalum, dragon's-head; Hor- 
minum, MEER clary ; Melittis, balm-leaved arch- 
angel, or baſe balm; Ocymum, baſil ; Trichoſtema ; 
Scutellaria, ſcull-cap ; Prunella, ſelf-heal; Cleonia; 
Praſium, ſhrubby hedge-nettle ; ahd Phryma, 
Vor. XIV, No. 184. V y Order 
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Order 3. Aveiesr Rur, com retiending ſuch” 
plants às have the feeds in a pericarpitity, Which cir- 
ctitifthce 1s conftant, and Aiftinjuilſies this 151 
from the laſt in eve fotm. "Tv this charafter 3 
be added chat of 2 commonly Gbtufe. 
order contiius Say. ne genera, Uiftinpuilhed hy 
1. Such as have à fimple my and erſonate 00 
rollæ; of which there are thirteen, viz. ; Rhi- 
rithibis, "elephant'shead ; Euphraſia, "4 yebright ; 
Mela „ cow-Wheat 3 Lathriza ; Schwalbea ; 
T62zi | Pedicularis, ratile- 'coxcdmb, ör IChft- wort; 
Gefardia; Cbelone, bumming- bird tree; Geſhefia; 
Aﬀirrvlihin, Thap-dragon, or 'calve's:favur; And 
afia. 2. A fimple 2 and ſp reading vo- 
ME, 'of which dere are viz. anne 
Martynis; Torenia; Scrophola: in, Hg wort; Cellia; 
italis, fox-glove; Bigrionia, triwpler Mower; Brunſ- 
4; Cithatexylum, fiddle- wood; Halleria, African 
8 Tobey welle Creſcenitia, ealabaſh-iree ; Gmeſiha; 
; Latitatia, Amierican viburnum; "Corhiitia ; 
Lieſelia- * cu; ſweet-weed ; Selag Heben- 
reid; Eri uchnera; Browallia 4 Lian 
a, baſe mon ey-wört; Limofella, ind-vort, 
or'leaft water-plaritain; 2 Retter Caſtileja ; Mit- 
lingtonia ; Thupbergia; und Amaſbnm. 9. * With a 
double ſtigina ; of which there are rwenty-five, viz. 
Sidthodia; Obvlaria; Ordbariche, broom-rape; Po- 
Artis; Li ia ; ;Sefainurn, ofly purgitig-grain ; Mi- 
rhltos monkt A flower ; ; Ruellia; Barleria; Diuravia; 
Ovicd#; VeIkarierta'; Cierddendrum; Vitex, agi 
caftiis, of cHaſte-tter; Bontia; Barbadoes vild e 
Celhmnen; Ararthut, beat Cbterch; Pedalium ; 
9 Vandellia ; Maniilea ; "Beteria'; * Lin- 
derviia; Premitize; 5 rer abe Such as have 


Tech b, of "hi there fs but ne . viz. 
Lg hon or. | 
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Ex Au LI for INVESTIGATION. | 
The ſubjeR here choſen for examination is t 


— 


7 


Melianthus, or honey-flower. The parts of fruftifi- 


cation are extremely obvious: tbe flower is perfeRly 
bilabiaie; its upper lip is conſtrufted of the four ſy- 
perior lacinias pr ſegments of the calyx, an the ere 
petalum; its under tip coonlly of the bag-lhaped la- 
cinia.in the calyx, with the four petals that have the 
elle 

lows; C 2 Juep 
large, upequal, colopred ; the two ſuperior ſegmen: 
\oblop t - the fingle under one yery ſho 


Ass Þg. 20 ; aperiantium quinquepartite, 
rh Gig 1 Sip þ pong 


ments oppoſite,” interigr, lanceolate ; the two upper 
opal ke? 1p Fa LLA: the petals five, lanceolate ; 
the upper one ęreg, {imple ;, the. other four on the 
upper ſide patent, refleQing at the apices. Fig.-g1, 
ſhows the calyx expanded, with the corolla, ſtami 

cc. placed upon it; 4 4 tbe ſegments of the calyx; 

B, the petgls of the corolla. NzcTarivun, marke 
2; monaphy 


lou, placed within the bag-like ſegmen 
of the calyx, vol ſhort compreſſed en ag 
pn. the wargins the back declining.  STAWINGs15 5 
be filaments four, ſubylate, ere. two long, twa 
ben ; Jaberg cordate, oblong, oh the fore pars 
vadrilocylar. Parra a germen, go fetmns 
99890 gibhous, four-toothed ; ftyle cred, ſubulate 
of the length of the ſtamens ; ſtigma quadrifid, Pz- 

1FARPLY Mo fige $25.8 capſule, quadranguſar, qua- 
drilocular, ſemiguadrifid; the angles acute, dient; 
the locylaments, or cells ipllated ; the  diffepimens 
opening in, the centre, gaping between the e 


e four, ſübglobous, fixed in the cenite of the 
caplule. * 8 


| OLASS/XV, TETRADYTN ANI. 
In the flowers gf this claſs are fix ſtamit; four 
W ee , 


points, Its apatomical deſcription is as fol- 
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corolla. The antberæ ob ong, acuminate, thicker 
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of them long, and two ſhort. It is alſo. worthy of 


obſeryation, that the flowers of this claſs have uni- 
formly four petals. \ An attention to this circumſtance 
will probably fave the learner ſome trouble, as the 
difference of length in the ſtamens is not always yery 
obvious, and eſpecially as the plants of the Hexan- 
dria claſs have none of them four petals. The orders 
are two, and are diſtinguiſhed by the figure of the 


ſeed-veſſel, which, in tbe firſt order is a broad and 


globular pod; that is, a roundiſh flat ſeed-veſſel, fur- 
niſhed with a ſtyle, which is frequently as long as the 
ſeed-veſſel nell, In the ſecond order, the ſeed-vel- 
ſel is a filiqua or long pod; that is, a very long ſeed- 
veſſel, without any remarkable ſtyle. The plants of 
this claſs alſo admit of tbe following diſtinguiſhing 
VNaruRAL CHARACTER. 266 
**CaLyx: A perianthium tetraphyllous and oblong; 
the leaves of which are ovate-oblong, concave, % 
tuſe, conniving, gibbous downwards at the baſe, the 
oppoſite ones equal and deciduous. The calyx in 
theſe flowers contains the neQarium; which is the 
reaſon of the baſe being gibbous. 5 
_ Coxoirta; Cruciform, or croſs-ſhaped, Four 


| Equal petals. The claws plane-ſubulate, eref, and 


ſomewhat longer than the calyx. Tbe limbs plane, 
widening outwards, obtuſe, the fides hardly touchin 
one another. The Inſertion of the petals is in the ſame 
circle with the ſtamina. . py 
"Nectazium: Nettariferous glands,' which differ 
in different genera, grow near the ſtamens, and are 
moſtly fixed at the baſe of the ſhorter filaments, 
which are generally bent outwards,. to prevent the 
compreſſion of the glands, and therefore © appear 
ſhorter than the others. | [5 ae 
STAMINA : The filaments ſix, ſubulate ; of which 
two, that are oppoſite are of the length of the calyx; 
the other four ſomewhat longer, but not ſo long as tbe 


at 
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at the baſe, ereQ, and with their tops leaning out- 
wards.” * SLA ' 4.4 6 1 7 Dre v7 

P1STILLUM: The germen above the receptacle, 
conſtantly increafing in height. The ſtyle either of 
the length of the Jonger ſtamina, or wanting. The 

ſtigma'obtufe; | b . och 
PERIEAK run: A filiqua or pod, of two valves, 
often bilocular, opening from the baſe to the top. 
The diſſepiment projeRing at the top beyond the 
valves, the "Ng part- thereof having before 
ſerved as a ſtyle. | | a- e 
 Szzvs: Roundiſh, ' inclining downwards, alter- 
nately plunged lengthwiſe into the diſſepiment: The 
receptacle linear, ſurrounding the difſepiment, and 
immerſed in the ſutures of the pericarpium.— This 
claſs is truly natural, and has been aſſumed as ſuch 
by all the beſt ſyſtematic writers; nevertheleſs, they 
have, thrown into it one or more genera that do not 
naturally belong to it; Linpæus thinks he has given 
no wrong one, unleſs it be Cleame. The plants of 
this claſs are univerſally called antiſcorbutic, their 
taſte is acrid and watery ; they loſe moſt of their vir- 
tues by drying. None of them are poiſonous. In 
moſt ſituations, and wet ſeaſons, they are moſt acri- 
monious. Thus the Cochlearia armoracia, horſe- 
radiſh, groving near water, is ſo very acrid, that it 
can hardly be uſed ; and Braffica rapa, the turnip, 
whoſe root in 2 dry ſandy ſoil is ſo ſucculent and 
ſweet, in wet ſtiff lands is hard and acrimonious. 
Order 1. 'St1cvLos4, © comprehending thoſe 
lants whoſe pericarpium is a filicula, or ort globu- 


ar pod. This order contains fourteen” genera, viz. 


Wort; 
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Af Peltariaz, Cin pedla, treacle-muſtard ; Biſcu- 
-” la, buckler-muſtard ; and Lunaria, moon-wort, fat- 
Gly Or or honeſty, | 

2, $1119v054, campreheoding ny n 

abeſe pericarpium is a faligua, or lo 
contains eighteen genera, viz. Lui Den 
— tooth-wort; Cardamine, lady +-ſmoek; Siſym- 
ek yater-creſs ; Eryſimum, eſe pl a; 
thus, Rock July-flower ; He liophila ; C 
peri Game's vi 's violet, or queen's July-flower ; pt, = 
Br 


ql waht Turritis, tower- 


rd; 
RE eee 
ae mn ** 


wirs. | 
ExAMPLE for TOE OO 


e of illuſtrati era in 
j hs pace ble tem 252 
er, belonging to the ſe⸗ 
2 ln 1 — XA 


may 6nd in almoſt eyery e ALY $4 hg. 234 
4.4 a perianthium tetraphy aeg 
5 


ern ef eg- 
n te, cone ye, greg , ö lle e 4 
be two . gibbous at t 557 


et ; tetrapetal he ha; he be e 5 


n the 
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Wo in aſe of the "hog 3 Ws he 
RE 118 the even 1 ſubulate, pa 


a, Pg! two o within 
MM N 15 70 ſhorter * 
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lower, and magnified, to ſhow the parts.” Prnfegk- 
ibn, fig. 50h a filiqua, ot long pod, 


the''two! oppo 
toothlet, Moculhr, ivalvalar; ret retafning the very 
ſtyle, the erett bific Riga. Sk £58, 4 
aach Fal fixed alternately to c ſuture; 
ſub und, kowprelled, having A tddmbrantbeoue 
niafgit, 
1 CLASS XVI; - MONODELPHIA. 


' In'this dls the filaments are all united Gedern 
the bottom, bit Tepatate at che top. THE orders are 
deterthined by the 8 of che ſtamens; und the 
flowers are inguiſhuble b y the fenen V 


* 


Natural C gaser 
ee. aatlium al en Pe-, 
and in moſt e e double 125 Fs 
CoroLLa: Pantapetalousy the 

heart-{h#ped; the ſides of which each one yer 
the hk, Tomtraty to the motion of the ſun, *6rfrGi 
the right to the left. | Jig ano 46 
SrenNk : Tuc glaments united below, H Aif- 
üptearcs if cher be mute wan one. Phe Wk. 


rerior {horter than the interior. THe adthiert 


incumbent. 6 +; 10-8 22087 
Pisten: The receptöcle of 'the fexAittealdon 
promitient in be deikte of the flower: The 

erett, ſurrounding the top of the te in @ 

jointeU reiz. The ſtyles are all unitell below in dne 
ſubſtance (ith theTece but divided above ino 
as many threads as there ate dene Ker 


ſprehdiutz and thin. WM, 
-ctipfutle divided Att 2 — 


Prick run: A 


loculamerts às there ure piſtilla. lis due ie 
in the different genera. | l 


Steps! Kr dey-Maped a The coole akin 
has beth eonfidered By Tourhefort as mondpeætulous; 


but, 


s obliterated, 'njark&s with 4 
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plants as have many ſtamina. This order contains 
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but, ſince the petals are all diſtinR at the baſe, it may 


be ſtyled more properly pentapetalous, notwithſtand- 
ing the petals cobere by the union of the, ſtamina, 


The fruit in this claſs does not afford ſufficient marks 
whereby to diſtinguiſh the genera; but the calyx. is 
of the utmoſt importance, and furniſhes/.invariable 
charaQters.;;,,The petals. are truly a continuation, of 
the cylindrical] ſheath, formed by the united filaments, 
which incloſes the ſtyles and germens as it deſcends ; 
when rifingupwards, it ſpreads out into petals. The 


plants of this, claſs are eſteemed to be emollient and 


mucilaginous The orders. are eight, vi. 
Order 1. T RIAN DRIA, comprehending ſuch plants 


o „ g 
* 


as have three ſtamina. This order contains two ge- 
nera, viz. Aphyteia; and Galaxia. : 
Order 2. PzxTAxDRIA, comprebending ſuch 
plants as have five ſtamina. This order contains five 
era, viz. Waltheria; Lerchea; Hermannia; Me- 
bia; and Sympho nia. 8 
Order 3· 4 Ocranpata, . comprehendio }, ſuch 
plants as haye eight ſtamina. Of this, order a 
but one genus, viz. Aitonia. $51 bids 03 dyi3 $6; 
Order 4. DzcaNDRIA, [comprebending, ſuch 
plants ax have ten ſtamina. This order contains three 
a. virt Connarus, Ceylon ſumach; Geranium, 
cranes s- bill; and Hugonia. | We aa 
Order 5. ENN EAN DRIA, con pretiending. ſuch 
lants as haye nine ſtamina. Of this order there is 


but one genus, viz. Dryandra. 


| | gon 9: 
Order 6. EN DEAN DRIA, comprebending. ſuch 


92 


plants as have eleven ſtamina. Of this order there is 


only one genus, viz. Browne. 
Order 7. Doc AN DRIA, comprehending. ſuch 


plants as have twelve ſtamina. This order contains 


two genera, viz. Pentapetes; and Monſonia. | 
Order 8. PoLyanDz1a, , comprehending. ſuch 


twenty-one genera, viz. Bombax, filk 1 
| | » Ida, 
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Sida, Indian mallow; Adanſonia, Ethiopian ſour 
gourd, or monkies'-bread;. Althæa, marſh-mallow ; 
Alcea, hollyhock, or roſe-mallow ; Malva, mallow ; 
Lavatera, mallow-tree; Malope, baſe mallow; 
Urena, Indian mallow; Goſſypium, cotton-tree; 
Hibiſcus, althea frutex, or Syrian mallow; Stewartia; 
Camellia, Japan roſe; Moriſonia; Meſua, Indian 
roſe-cheſnut ; Malachra; Gordonia, | loblolly-bay ; 
Guſtavia; Carolinea; Barringtonia ; and Solandra. 
This laſt genus is now removed into the claſs Pentan- 
dria, order Monogynia. 


Ex AurTE for INXVESTICAT ION. 
The plant here ſelected to demonſtrate the characs 


ters of the genera in the claſs Monadelpbia, is the 


Geranium, or crane's-bill, belonging to the fourth 
order. Cairx, fig. 26; a perianthium, quinque- 
pariiie, ihe lacinias or ſegments lanceolate, acute, 
concave, permanent, CoROLLA, fig. 27; the petals 
five, obcordate, patent or ſpreading, large. Ne- 
TARIUM, 2; five honied glands, falttned to the haſe 
of the filaments, Sraui A, s; the filaments ten; 
ſubulate or awl-ſhaped, connected ſlightly at the baſe, 
diftinR at the top, ſhorter than the corolla; antheræ 
ovate,. .verfatile, .PisTiLLUMg. ps the germen, gy 
fig. 88 ;- quinqueavgular, roſtrated or beaked ; ſtyle 
ſubulate, longer thab the ſtamina, permanent; ſtigmas 
five, reflex. PERIcA RIU, fig. 293 a capſule five- 
grained, beaked, the cells opening inwards, each 
having a ſimple naked tail fixed to it. Sg RDS, ag 
one in each cell, oblong. 2504. 275 ag 


CLASS XVII. DIADELPHIA-. ... 
This claſs .;comprehends the | butterfly-ſhaped 
.Howers, and ibe leguminous plants of — 
Linngus takes the claſſic charatter from the diſpoſition, 
and the chataRter of the orders from the number, of 
the ſlamens. From the title of this claſs, the young 
Vor. XIV. No. 184. 2 botaniſt 
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botaniſt will be led to imagine, that the filaments are 
always formed into two ſets, but this is by no means 
the caſe; in many inſtances they are united into one 
ſet. The butterfly-ſhape of the bloſſom will, there- 
fore, be a ſurer guide, If the ſtudent will take the 
flower of a garden-pea, and compare it with the fol- 
lowing natural charatter, there will no longer remain 
any difficulty in pronouncing, at firſt fight, whether a 
plant belong to this claſs or not. : 


NATURAL CHARACTER. 


Calyx: A perianthium monophyllous, campa- 
nulate, or bell-ſhaped, withering. The baſe gibbous, 
the lower part ſaſtened to the peduncle, the upper 
obtuſe and melliferous. The brim quinquedentate, 
acute, erett, oblique, unequal. The loweſt denticle 
longer than the reſt; the upper pair ſhorter and far- 
ther aſunder. The bottom of the cavity moilt with a 
melleous liquor, including the receptacle. 
- > CoroOLLAa :, Papilionaceous, or butterfly-ſhaped, 
unequal ; the petals expreſſed by diſtin& names, viz. 
Vexillum, the ſtandard ; a petal covering the reſt, in- 
cumbent, greater, plane-horizontal, inſerted by' its 
claw in the: upper margin of the receptacle, ap- 
proaching to a circular figure when it leaves the 
calyx, and nearly entire; along it, and eſpecially to- 
wards its extremity, runs a line, or ridge, that riſes 
up, as if the lower part of the petal had been com- 
preſſed; the part of the petal next to the baſe, ap- 
proacbing to a ſemicylindric figure, embraces the 
parts that lie under it. The diſk of the petal is de- 
pre ſſed on each fide, but the ſides of it neareſt the 
margin are reflected upwards, Where the halved 
tube ends, and the halved limb begins to unfold itſelf, 
are two concave impreſſions prominent underneath, 
and compreſſing the wings, which lie under them, — 
. Ale, the wings; are two equal petals, one at each 
ide of the flower, placed under the vexillum ; in- 
* | --. __ © cumbent, 
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cumbent, with their margins parallel, roundiſhy or 
oblong, broader upwards, the upper margin ſtraighter, 
the lower ſpreading more into a roundneſs; the baſe 
of each wing bifid, the lower diviſion ſtretching out 
ipto a claw, inſerted in the fide of the receptacle, and 
about the length of the calyx ; the upper ſhort and 
inflexed. Carina, the keel; the loweſt petal, often 
bipartite, placed under the vexillum and between the 


alz ; boat-ſhaped, concave, compreſſed on the fides,. - 


ſet like a veſſel afloat, mutilate at the baſe, the lower 


part of which runs into a claw of the length of the 


calyx, and inſerted in the receptacle, but the upper 
and lide laciniz are interwoven with that part of the. 
alæ that is of the ſame ſhape. The form of the ſides 
of the carina is much like that of the alæ; and ſo alſo. 


is their ſituation, except that they are lower, and 


ſtand within them. The line that forms the carina, 
or keel, in this petal, runs ſtraight as far as the mid- 
dle, and then riſes gradually in the ſegment of a. 
circle, but the marginal line runs ſtraight to the ex- 
tremity, where, meeting the carinal, they terminate 
obtuſely. 8 Pint Id 
STAMINA : Called diadelphia, The filaments 
two, of different forms, viz. a lower one that involves. 
the piſtillum, and an upper one incumbent on it. 
The former of theſe, from the middle downwards, is 
cylindraceous, membranaceous, and ſplit lengthwiſe - 
on its upper fide; but the upper half terminates in 
nine ſubulate parts, that are of the ſame length with, 
and follow the flexure of, the carina of the corolla, 
and of which the intermediate or lower radii are. 
longer by alternate pairs. The upper filament is 
ſubulate-ſetous, covering the ſplitting of the former 
cylindraceous filament, incumbent on it, anſwering to 
it in ſituation, ſimple, and gradually ſhorter ; its baſe 
is detached from the reſt, and prepares an outlet for. 


the honey on each ſide. The antheræ reckoned all. 


together are ten, one on the upper filament and nine 
15 2 2 1 
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on the lower, each of the radii being furniſhed with @ 
fingle one: they are ſmall, all of one ſize, and termi- 
nate the radii. 

PisTILLUM: Single, growing out of the recep- 
tacle, within the calyx. The germen oblong, 
roundith, ſlightly compreſſed, firaight, of the length 
- the eylinder of the lower filament which involves 

The ftyle ſubulate, filiform, aſcending, baving 
the ſame length and poſition as the radii of the fila- 
ments, among which it is placed, and withering, 
The fligma downy, of the length of the ſtyle from the 
part turned upwards, and placed immediately under 
the anthere. 

PzrIcArPiUM: A legumen, oblong, compreſſed, 
obtuſe, bivalved, with a longitudinal ſutare both 
above arid below; each ſuture ſtraight, though the 
upper one falls near the baſe, and the lower one riſes 
near the top. The legumen opens at the upper ſu- 
tare. 

SEEDS: Several, enen ſmooth, fleſhy, pendu+ 
lous, marked with an embryo that is a little prominent 
towards the point of inſertion. When the youn 
plant is excluded, the W preſerve the form of 
the balved ſeed. 

- ReceyrTacLEe: The proper receptacles of the 
ſeeds are very ſmall, very ſhort, thinner towards the 
baſe, obtuſe at the diſk that faſtens them, oblong, in- 


ſerted longitudinally in the upper ſuture of the legu- 


men only, but placed alternate; ſo that, when the 
valvulæ have been parted, the ſeeds adhere alter- 
nately to each of the valves, 

This claſs is-perfeAly natural, and the Aruklore of 
the flowers exttemely ſingular : their ſnuation is ge- 
nerally obliquely pendant. The figure of the legu- 
men is not of fo much conſequence in aſcertaining 
the genera as ſome have imagined; but the cup, or 
perianthium, which has been hitherto thought un- 
worthy of notice, is of the greateſt uſe. The leaves 


NEVET 
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never ſhould be conſidered in forming the charafters 
of genera, The ſeeds of this claſs furniſh fobd-for 
men, and other animals; they are farinaceous and 


llatulent. The leaves are food for cattle. None of 


them are poiſonous. Dr. Pulteney, in a note added 
to his tranſlation of the Pan-Suecicus, fays, A gene- 
ral view of this claſs ſhows at once how very accept- 
able its plants are to almoſt all caitle ; cows and ſheep 


refuſed none, and horſes not more than three, out of 
the whole number with which they were tried. They 


afford the richeſt food for caitle, and are cultivated 
in divers parts of Europe with all poſſible attention, 
With us, the trifolium pratenſe, or clover, is moſtly 
ſown. Many trials have been made with the hedy- 


ſarum onobrychis, or ſaintfoin, and ſome have 


thought that. it anſwers better than clover. I ſay no- 


thing of the exonic lucern. Among thefe plants the 


anthyllis yulneraria - is particularly acceptable to 
ſheep; inſomuch, that the ſeparate cultivation of it 
has been recommended; but it will not ſucceed well 
except on chalky grounds. See Dr. Pulteney's ac- 


curate and judicious work, entitled, A General View 


of the Life and Writings of Linnzus.—The orders 
under which the genera of this claſs are divided, are 
the following, viz. 

Order 1. PENTANDRIA,; comprehending ſuch 
plants as have five ſtamina. Of this order there i is 
only one genus, viz. Monnieria. 

Order 2, HEXANDRIA, comprehending ſuch 
plants as have fix ſtamina, This order contains two 
genera, viz. Fumaria, fumitory ; and Saraca. 

Order 3. OcTanpria, comprehending ſuch 
plants as have eight ſtamina, This order contains 


three genera, viz. Polygala,. milkwort ; Securidaca, ' 


hatchet-vetch ; and Dalbergia. 

Order 4. Dzcanvpria, comprehending: ſuch 
plants as have ten flamina. This order contains fifty 
genera, diltinguiſhed into, 1. Such as have monadel- 

phous 
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phous filaments, or one ſet of brotherhoods; of which 
there are ſeventeen, viz. Niſſolia; Erythrina, coral- 
tree; Piſcidia, dogwood-tree ; Borbonia ; Spartium, 
broom ; Geniſta, ſingle-ſeeded broom ; Aſpalathus, 
African broom ; + Amorpha, ſhrubby baſe indigo ; Cro- 
talaria, rattle-wort ; Ononis, root-harrow ; Anthyllis, 
lady's-finger, or vetch; Ebenus, ebony of Crete; 
Abrus, Jamaica wild liquorice ; Pterocarpus, red 
ſanders; Ulex, furze, whins, or gorſe; Arachis, 
ground-nut ; and Lupinus, lupine. 2. Such as have 
diadelphous filaments, or two brotherhoods, and a 
downy ſtigma; of which there are ten, viz. Phaſeolus, 
kidney-bean ; Dolichos, cow-itch; Glycine, Caro- 
lina kidney-bean-tree; Clitoria; Piſum, pea; Orobus, 
bitter vetch; Lathyrus, chicbling vetch ; Vicia, vetch 
or tare ; Cicer, chich-peaſe ; and Ervum, bitter 
vetch. g. Such as have diadelphous filaments, bila- 
biate calyces, and the ftigma not downy, of which 
there are fix, viz. Cytiſus, trefoil-tree ; Geoffroya, 
baſe cabbage-tree; Robinia, falſe acacia; Colutea, 
bladder ſenna; Glycyrrhiza, liquorice; and Coro- 
nilla, jointed- podded colutea. 4. Such as have dia- 
delphous filaments, ſtigmata that are not downy, and 
calyces not bilabiate ; of which there are ſeventeen, 
viz. Ornithopus, bird 's-foot ; Hippocrepis, horſe. ſhoe 
vetch ; Scorpiurus, caterpillars ; Hedyſarum, French 
honeyſuckle ; Æſchynomene, baſe ſenfitive-plant; 
Indigofera, indigo; Galega, goat's-rue ; Phaca, baſe 
milk-vetch; Aſtragalus, liquorice-veich ; 3 or milk- 
vetch ; Biſerrula, baſe hatchet-vetch; Pſoralca; 
FT! rifolium trefoil; Lotus, bird's-foot trefoil; Lipa- 
ria; Trigonella, ſenugreek; rr N medic or 
moon trefoil ; and Mullera. | 


ExamMPLE for INVESTICGCATION. 


Aſter the very copious deſcription of the natural 


charater above given of the genera in this claſs, it 
is preſumed that a correct delineation of the flower 


of any one genus will enable the young botaniſt, by 
analogy, 
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analogy, eaſily to diſcriminate all the genera belong- 
ing to the Diadelphia clals. We have for this pur- 
poſe ſeledted the plant Lathyrus, called the everlaſting 
pea, or chichling vetch, the parts of fruQtification in 
which are as follow. CAL xx, fig. 30; a perianthium 
monopbyllous, ſemiquinquefid, campanulate or bell- 
ſhaped; the lacinias or diviſions lanceolate, acute; 
the three ſuperior ones ſhort, tbe two inferior ones 
longer. CoroOLLa, fig. 31; papilionaceous; the 
vexillum or ſtandard, a, obcordate, the margin and 
apex. reflexed ;-the alæ or wings, b, oblong, lunulate 
or moon-ſhaped, ſhort, obtuſe ; the carina or keel; 
c, ſemiorbicular, of the magnitude of the wings, ſome- 
what broader, opening internally. STAMINA, fig. 
32 ; the filaments diadelphous; one ſtamen ſtanding 
by itſelf, ſimple; the others in one. body divided into 
nine; antheræ ſubrotund. PisTiLLUMy p; ger- 
men, g, compreſled, oblong, linear; flyle ereQ, flat, | 
broader upwards, the apex acute; ſtigma, from the 7 
middle of the ſtyle to the apex, villous in the front. | 
PERICARTIUM, fig. 331 a legumen or pod, long, 
compreſſed, acuminate, bivalve, :SEEDs ;/1many, 
reniform or kidney-ſhaped. eln ARE 


CLASS XVIII. POLYADELPHIA. 

This claſs comprehends the plants whoſe flowers 
have their ſtamina united into three or more ſets. In 
moſt. ſpecies the filaments ſtand very cloſe; but in 
ſome few they are ſo much ſeparated, that, unleſs they 
are examined quite down to their baſe, the young. 
botaniſt may eaſily miſtake them for plants belonging 
to the claſſes Icoſandtia or Polyandria. The orders : 
2 three, arranged according to the number of 

mens. 


Order 1. PaxTANDRIa, comprehending ſuch 
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| plants as have five ſtamina in each ſet. Of this or- 
to der there are two genera, viz. Theobroma, chocolate- 
* nut; and Abroma. 


Order 
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Order 2, Tcosanpata, comprehending ſuch 
plants as have twenty ſtamina in-each ſet. Of this 
order there is but one genus, viz. Citrus, citran, 
Order 3. PoxYANDNIA, comprehending ſuch 
plants as have many flamina in each ſet. This order 
contains eight genera, viz, Hypericum, St. John's 
wort; Aſcytum, St. Peter's wort; Hopea; Sym- 
os; Melaleuca, cayputiuree; Dono; amet, 
Rats 3 and Glabraria. 2640! 


FRIDEFEES So 


ExanyLE for Iain grid * 


As tar prineipal art in afcertaining the genera bas | 
longing to the orders ofthis ciaſa, depends on de- 
tecting with accuracy the number of ſets.or-brother-, 
hoods in the lamina, and alſo the number of Ramens 
in tach ſet, ue have elected che fruftification of the 
Citrus, or orange, as beſt ellleulated to diſpley the 
manner in which: theſe paris ate formed and united in 
tht ſame corolla. Ca L vx, ſee the Botanical Plate 
XIII. Gg. 1; a periammum monophyllous, quinque- 
dentate, or fivetoothed, plain at the bale, mareſcenty 
or witheriag an the plant. Conor 1A, fig. 23 the 
| petals five, oblong, obtuſe, plain, patent. STAMINA, | 

s ; fig. the Blaments uſually twenty, ſubulatey] 
compelled, ere, ſtanding i in $<y nder, forming al 
circle round the piſtillum, as in fig. 2; joined toge- 
ther ia many or few brotherhoods-or ſets, as :{howthi 
In fig. 3 Which contains the Ramina and piſtillum 
taken ſrom the bloſſom, and magnified. Ps TI TU 
9 te germen, g, ſuperior, ovale; ſtyle cylindrie⸗ 
thick, length of the ſtamina lligma globalar; having 
dime cells within. Pe ICANN, fig, 4 u bacd 
or berry, with a lefty rind, (the orange ) having® 
bladdery pulp, enveloping nine loculamenis or ſeeßt 
veſſels. Sxe bs: in couples, i. e. wo in. ou” eu 
8 _ Wi vt. ov; 11:54 
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CLASS XIX. SYNGENESIA. 

This claſs conſiſts of ſuch plants as bear compound 
flowers; and we have already paved the way for un- 
derſtanding them, by the explanation given in p. 85. 
What is farther neceſſary here, is to give the natural 
charaQter of the flowers. Compound flowers admit 
of a double deſcription, viz. 1. of the whole flower 
in its aggregate ſtate, which is. termed the floſculous 
flower; and 2. of the flo cult, or florets, of which it 
is compoſed. We ſhall begin with the firſt, which 
concerns only the calyx and receptacle, thoſe being 
the only parts tbat are alike in them all, 


CnARAcrER of the FroscuLous FLowER. 


 Caryx: The common calyx is a periantbium, which 
contains the florets and the receptacle. It is either 
ſimple, augmented, or imbricated. It contracts when 
the flowers are fallen, but expands and turns back 
when the ſeeds are ripe. | os 
' RxcxyrTacLte: The common receptacle of the 
fruQification receives many ſeſſile florets on its diſk, 
which is either concave, plain, conver, pyramidal,” or 
globular. The ſurface of the diſk is either naked, 
without any other incquality than that of being lightly 
dotted ; villous, covered with upright hairs; or bar 
laceous, covered with paleæ, chaffs, or ſtraws, that 


- 


are linear, ſubulate, compreſſed, and erect, and ſerve | 


to part the florets. _* | 

The ſtructure of the florets which compoſe a com- 
pound flower, will be beſt underſtood by pulling to 
pieces the flower of a thiſtle, of dandelion, or of the 
ſun-flower, and comparing the florets with the follow- 
Ing natural # NE 


Cu ARAcrER of the FLoreT. 


CaLYx : A ſmall perianthium, ſupporting the her- 


maphrodite floret, often quinquepartite, ſeated on the 
zermen, perſiſting, and afterwards becoming the crown 
of the ſeed. n | 

Vor. XIV. No. 185, Aa CoroLLA: 
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CoxoLLa: Monopetalous, with-a long and very 
narrow tube. It is ſeated on the germen, and is either 
#ubulate, with the limb campanulate and quinquefid, 
and laciniæ ſpreading and turning back; !igulate, 
with the limb linear, plane, turned outwards, and the 
top whole ; tridentate, or quinquedentate, or wanting, 
having no limb, and often no tube. 

STAMIN A: The filaments five, capillary, very ſhort, 
inſerted in the neck of the corollulæ. The anther five, 
linear, erett, and by the union of their ſides forming 
a cylinder that is tubulate, quinquedentate, and of the 
length of the limb. . 

P1sTILLUM : the germen oblong, placed under 
the receptacle of the flower; the ſtyle filiform, ereQ, 
of the length of the ſtamina, and perforating the cy- 
linder of the antheræ; the ſtigma bipartite, the la- 
ciniz revolute and ſpreading aſunder. "tte 
 PzRrICARPIUM; No true one, though in ſome 
there is a coriaceous cruſt. 

Szz: A ſingle one, oblong, often tetragonous, 
but commonly narrower at the baſe. It is either 
crowned, or with the crown wanting. The crown 
is of two kinds, either a pappus or a perianthium ; if 
a pappus, it is either ſeflile, or placed on a ſtipes : 
and conſiſts of many radii, that are placed in a round 
figure; and are either ſimple, radiate, or ramous ; 
when the crown is a perianthium, it is ſuch as is de- 
ſcribed above. The diſpoſition of the ſtamina and 
piſtillum frequently varying, occaſion the followin 
diſtinctions in the florets, viz. Hermaphrodite, con- 
taining both ſtamina and piſtilla: male, containing 
ſtamina, but no piſtillum: female, containing piſtilla, 
but no ſtamen: or, neuter, containing neither ſtamina 
nor piſtillum. The eſſence of a floſculous flower 
conſiſts in having the antheræ united in a cylinder, 
and a fingle ſeed below the receptacle of the floret. 
The plants of this claſs are ſuppoſed to have various 
ific virtues. Moſt of them are bitter ; nane are 
- Poiſonous, except perhaps the laftuca viroſa, a ſpores 
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of lettuce, when growing in ſhady ſituations. The 
elaſticity of the calyx in the ox-tongue, thiſtle, and 
many other genera, is too remarkable to paſs unno- 
ticed by the ſlighteſt obſerver, - It ſeems as if the ex- 
panſion of the florets firſt burſt the calyx open, and 
when theſe wither, it cloſes again., - The downy hairs 
that crown the ſeeds, before upright,; now begin to 
expand, and, by this expanſion, again open the leaves 
of the calyx, and bend them quite back, The ſeeds now 
eſcape, and the calyx, becoming dry and withered, 
no longer retains its elaſtic power. The hairy or 
downy appendages. of the ſeeds, occaſion them to be 
waſted about in the air, and diſſeminated far and wide. 
The ſtruQure of this down deſerves our admiration : 
| there is hardly a child that is inſenſible to its beauty 
in the dandelion. The order into which the genera 
of this claſs are divided, are as follow: BY 
| Order 1. Pol Y MIA Agv aLiiss comprehehding 
ſuch plants as have compound flowers, of which. the 
florets are all hermaphrodite. This order contains 
forty-two genera, diſtinguiſhed into, 1. Such as have 
ligulate compound flowers, of which there are nine- 
teen, viz. Geropogon, old man's beard; Tragopogon, 
goat's beard ; Scorzonera,, viper-graſs; Pictis, ,Qx- 
tongue; Sonchus, ſow-thiſtle; LaQuca, lettuce; 
Chondrilla, gum-ſuccory ; Prenanthes, wild lettuce ; 
Leontodon, dandelion; Hieracium, hawkweed; Cre- 
pis, baſe bawkweed ; Andryala, downy ſow-thiſtle ; 
Hioſeris, yellow eye; Seriola; Hypochceris, goſ- 
more-hawkweed, or cats ears; Lapſana, nipple-wort ; 
Catananche, Candia-lion's foot; Cichorium, ſuccory 
or-endive ; and Scholymus, golden-thiſtle, 2. Such 
as have tubulous compound —— ; of which there 
are twenty-three, viz. Argium, burdock ;. Serratula, 
ſaw-wort, or , way-thiſtle ; Carduus, thiſtle ; Cnicus, 
bleſſed thiſtle; Onorpordon, woolly or cotton thiſtleg 
Cynara, artichoke ; Carlina, carline-thiſtle ; Cartha- 
mus, baſe ſaffron ; Bidens, water-hemp agrimony; 
' Cacalia, Alpine colt's foot; Attractylis, diſtaff. chiſtle: 
| Aas Evpatorium, 
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Eupatorium, hemp-agrimony ; Ageratum, baſe hemp- 
agrimony ; Ethulia ; Stzhelina ; Chryſocoma, goldy- 
locks; Calea, balbert weed; Tarconanthus, ſhrubby 
African-fleabane; Pieronia; Athanaſia, Spilanthus ; 
u een cs tton; ; and Barnade ſia. 

Order 2. PolYOAMIA SUPERFLU A, Comprehend- 
ig ſuch plants as have the florets of the diſk herma- 
phrodite, and thoſe of the radius female. This or- 
der contains thirty-eight genera, diſtinguiſhed into, 
4. Tubulous; of which there are eight, viz. Tanace- 
tum, tanſey; Artemiſia, wormwood, or mugwort ; 
Gnaphalium, everlaſting flower, or cudweed ; Xeran- 
themum, Auſtrian ſneezewort, or eternal flower; 
Carpefium; Baccharis, plowman's ſpikenard ; Corwla, 
May-weed; and Conyza, greater fleabane. 2. Ra- 
- diate z of which there are thirty, viz. Erigeron, leſſer 
fleabane ; Tufſilago, coltsfoot ; Senecio, groundſel, 
or rsg-wort; Aſter, ftar-wort ; Solidapo, golden rod; 
Inula, elacampane ; Cineraria, ſky-flower ; Arnica, 
mountain leopard's bane; Doronicum, leopard's bane; 
Perdicium; Helenium, baſe ſun- flower; Bellis, daiſy; 
Leyſera; Tagetes, African marygold; 'PeRis; Chry- 
fanthemum, corn-marygold; Matricaria, feverfew ; 
Anaeyclus; Anthemis, chamomile; Achillea, mill- 
foil or yarrow; Tridax, trailing ſtar-wort of Vera 
Cruz; Zinnia; Verbeſina, Indian hemp-agrimony ; 
Sigeſbeckia ; Buphtbalmum, ox-eye; Eclipta; Bel- 
zium, baſe daiſy; Amellus, ſtar- flower; Unxia; and 
Mutiſia. 

Order g. PoLycamia Frpin za, compre- 
hending ſuch plants as bave the florets of the diſk 
hermaphroditez and thoſe of the radius neuter. This 
order contains nine genera, all radiate, viz. Helian- 
thus, ſun-flower; Rudbeckia, American dwarf-ſun- 
flower; Coreopſis, tick-ſeeded ſun-flower ; Gorteria ; 
Ofwites ; Zoegea; ee, Nrrefeh ; Sclerocar- 
ru and Didelta. 

Order 4. Po AM IA NEctsSAR1A, comprehend- 
ing ſuch plants as have the flowers of the-diſk — 
Ani te ES 2 1 an 
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and thoſe of the radius female. This order contains 
fourteer genera, molt of [which are radiate, viz, Mil- 
leriaz Silphium, - baſe: chryſanthemum;.. Chryſogo- 
num; Melampodium ;. Calendula, marygold; Arc- 
totis; Oſteoſpermum, hard- ſeeded chryſanthemum 3; 
Othonna, African ragwort; Polymnia, dwarf ſun- 
flower; Eryocephalus; Filago, cotton or cud-weed; 
Micropus, baſe cudweed; Baltimora; and Hippia, 
ſhrubby tanſey. 


Order 5. PoLyYGAMIA SEGREGATA. This or- 


der comprehends ſuch plants as have many partial 


cups contained in the common calyx, which ſeparate 
and ſurround the floſculus. This order contains, ſeven 
genera, diſtinguiſhed into, 1. Such as have four flol- 
culi in each partial calyx; of which there are two 
genera, viz. Elephantopus, elephant's foot; and Oe- 
dera. 2. Such as have many floſculi in each partial 
calyx ;' of which there is only one genus, viz. Sphe- 
ranthus, globe-tlower. 3. Such as have one floſcu- 
lus in each partial calyx; of which: there are three 
genera, viz. Echinops, globe-thiſtle ; Gundelia.; and 
Stoebe, bale Ethiopian elychriſum. 4. Such as have 
three floſculi in each partial cup, of which there is 
only one genus, viz. Jungia. | 

Order 6. MoxocamMia, conpakinding doch 
plants as have {imple flowers. This order contains 
ſeven genera, viz. Strumha, Seripium ; Corymbium; 
Jaſione, ſheep's ſcabious ; Lobelia, cardinal flower; 
Viola, violet; and Impatiens, balſam, or female bal- 
famine. - The genera of this Jaſt order are now re- 
moved into the claſs Pentandria, order Monogynia ; 
by which this claſs is made truly gatural. . 


"ExamPLEs for INVESTIGATION. 
- To enable the reader to form a more perfect com- 
prehenſion of the ftructure of a compound flower, 
we ſhall ſelett two examples from among the flowers 
of this claſs. The firſt 'is the Helianthus, or ſun- 
Loves belonging to the order Polygamia fruſtranea, 
which 
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which will afford a very clear demonſtration of the 
radiated ſpecies. CALYXx, Plate XIII. fig. 5; com- 
mon, imbt icate, expanded; the ſcales or leafits ob- 
long, acuminate; broadiſh at the baſe, the apices or 
tips dehiſcent, gaping or bending outwards. Co- 
ROLLAsy fig. 6; the compound corolla radiate; its co- 
rollule are either thole of the hermaphrodite floſcules, 
very numerous, and placed in the diſk, marked a; 
or thoſe of the neutral floſcules, leſs numerous, but 
much larger, and placed in the radius or circum- 
ference, marked b. The proper corolla of herma- 
phrodite floſcules, cylindraceous, ſhorter than the 
calyx,-ventricoſe, or ſwelling at the baſe, orbiculate, 
deprefſed ; the limb quinquedentate, acute, patent. 
One of theſe hermaphrodite floſcules, taken out of 
the interior border or corolla, and magnified, is re- 
preſented at fig. 7. The neutral floſcules ligulate, 
i. e. tongue or ſtrap ſhaped, lanceolate, entire, very 
long: one of theſe neutral floſcules, taken from the 
radius or external border, is ſhown at fig. 8, mag- 
nified. STAMINA, marked s, fig. 7; the filaments of 
the hermaphrodites five, curved, inſerted below the 
ventricoſe part of the corollula: the length of the 
tube. P1sTiLLUM, Þ, fig. 7; in the bermaphrodites, 
germen g, oblong: ſtyle filiform, length of the co- 
rollula; ſtigma bipartite, reflex. In the neuter 
floſcule, fig. 8. the germen g, very ſmall ; ſtyle and 
ſtigma, none. In fig. 7, d thows the perianthium 
of the hermaphrodite floſcule or corollet, which 
afterwards becomes the pappus of the ſeed; and 
e ſhows the quinquedentate limb of the floſcule. 
PeriCARPIUM, none; the dry calyx, fig. 9, ſup- 
plying its place. SEEDS, fig. 10; in the herma- 
phrodites ſolitary, 1. e. one to each floſcule, oblong, 
obtuſe, tetragonous, at the oppoſite angles compre ſſed, 
narrow at the lower part, crowned with a pappus, or 
two lanceolate ariſtas or chaffs, acute, deciduous, The 
neutral floſcules have a germen, but no ſeeds, 
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We have choſen, for the ſecond example, the Echi. 
nops, or globe-thiſtle, which belongs to the order 
Polygamia ſegregata; and this appears the beſt cal- 
. culated for our purpoſe, becauſe it illuſtrates the cha- 
raQter of the globular receptacle, and the ſingle floret, 
deſcribed in p. 85. CaLvyx, fig. 11; common, 
polyphyllous, the ſcales ſubulate, entirely reflected; 
becoming full of ſingle florets, as at fig. 12; the par- 
tial perianthium, a, fig. 13; uniflorous, oblong, im- 
bricate, angular; the leafits, b, ſubulate, lax on the 
upper part, erect, ciliate, permanent. CoroOLLA, c, 
fig. 12; monopetalous, the length of the calyx, tubu- 
lar, the limb or border five-cleft, reflex and ſpread- 
ing, c, fig. 13, greatly magnified, STAMINA, 5, fig. 
13; the filaments five, capillary, very ſhort; antheræ 
cylindraceous, tubulated, with five teeth, PisT1L- 
LUM, p; the germen, g, oblong; ſtyle filiform, the 
length of the corolla; ſtigma double, ſomewhat de- 
preſſed, revolute. Pericarrium, none; the dry 
calyx, fig. 14, unchanged, ſupplying its place. Re- 
CEPTACLE, d, fig. 15; common, globular, beſet with 
briſtly chaff. Sexos: ſolitary, e, fig. 15 ; ovate, ob- 
long, narrow at the baſe, apex obtuſe, down obſcure, 


CLASS XX. GYNANDRIA. 


This claſs is one of thoſe which has been lately 
aboliſhed. It conſiſts of ſuch plants as have the ſta- 
mina growing either upon the ſtyle itſelf, or upon a 
receptacle that ſtretches out into the form of a ſtyle, 
and ſupports both the ſtamina and the piſtillum. The 
flowers are by ſome writers termed monſtrous, in con- 
ſequence of this peculiar ſtructure of their parts. 
The orders are nine, which we ſhall particularize: 
but it is firſt neceſſary to explain the order Diandria. 


The flowers of this order have a very peculiar ſtruc- 


ture, anſwering to the following deſcription : © 


CHARACTER - 


- 
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CHARACTER of the Order Diaxpria, Claſs GY. 
NAN DRI A, 


The germen is always contort: the petals a are five; 
of which the two inner ones ulually approach and 
form a galea; the lower lip of which becomes a nec- 
tarium, and ſerves alſo for a pillillum and ſixth petal. 
"The ſtyle grows to the inner margin of the nectarium, 
in ſuch a manner as to be with 1ts ſtigma ſcarce either 
of them diſtinguiſhable. The filaments are always 
two, {upporting as many antheræ, which are narrower 
downwards, naked, or without tunic, and diviſible, 
like the pulp of a citrus. Theſe laſt are covered 
by-little cells, that are open underneath, and grow 
to the inner margin itſelf of the nectarium. The fruit 
is a capſule, unilocular, trivalved, and ſplits in the 
angles under the carinate ribs. The ſeeds are ſco- 
biform, numerous, affixed to a linear receptacle in 
each valvule. The orders in this claſs are as follow : 

Order 1. DiAN DRIA, comprehending ſuch plants 

as have two ſtamina, This order contains eleven 
genera, yiz. Orchis, butterfly-flower; Satyrium, li- 
zard-flower; Opbrys, bee-flower, bird 's-neſt, or tway- 
blade; Serapias, helleborine; Limodorum, bale hel- 
lebore ; Arethula; Cypripedium, ladies” flipper ; Epi- 
deodrum;. vanilla or vanelloe; Gunnera; Forlteria; 
and Diſa. In the new arrangement theſe genera are 
placed under the claſs Diandria. 
Order 2. TrxraxprlaA, comprehending ſuch plants 
as have three ſtamina. This order contains three ge- 
nera, viz. Siſyrinchium, bermudiana; Ferraria-; and 
Salacia. Theſe genera are removed into the claſs 
Triandria, 

Order 3. IETNRANpRIA; comprehending ſuch 
plants as have ſour ſtamina, Of this order there is 
but one genus, V17. Nepenthvs; now piaced in the 
claſs Tetrandria. 

Order 4. PexnTA%DRalA, comprehending ſuch 
plants. as have five ſtamina, This order contains 


three 
a 
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three genera, viz. Paſſiflora, paſſion-flower; Gluta; 
Ayena. Theſe are removed to the claſs Pentandria. 

Order 5. HEXANDRIA, comprehending ſuch 
plants as have fix ſtamina, This order contains two 
genera, viz. Ariſtolochiay* birthwort; and Piſtia, 
water-houſeleek; both placed in the claſs Hexandria. 

Order 6. Octanvpk1a, comprehending ſuch plants 
as have eight ſtamina. Of this otder there is only 
one genus, Viz. Scopolia; now in the claſs Pen- 
candria. 

Order 7. DAN DRIA, comprehending ſuch plants 
as have ten ſtamina. Of this order there are but two 
genera, viz. Helicteres, ſcrew-tree; and Kleinhovia; 
both removed into the claſs Decandria. 

Order 8. Do DEAN DRIA, comprehending ſuch 
plants as have twelve ſtamina. This order contains 
but one genus, viz. Citinus, hypociſtis, now in the 
claſs Dodecandria. | 

Order g. Por TAN DRIA, comprehending ſuch 
plants as have many ſtamina. This order contains 
eight genera, viz. Grewia; Xylopia, bitter - wood; 
Arum, wake robin, or cuckoo pint; Dracontium, 
dragons; Calla, Ethiopian arum; Pothos, ſcunk- 
weed; Ambroſinia; and Zoſtera, graſs-wrack. Po- 
thos is removed into the claſs Pentandria; Dracon- 
tium into the claſs Heptandria; and the other fix ge- 
nera are placed in the claſs Polyandria. 


EXAMPLE for INVESTIGATION. 


The flower choſen to illuſtrate the characters of 
the genera in this claſs, is the broad-leaved Orchis, 
or butterfly-flower, belonging to the firſt order; 
which affords a very clear and curious demonſtration 
of the parts of fruQification. CAL xx, fig. 16; a ſpatha, 
a, indeterminately placed; the ſpadix, ö, fimple. Pz- 
RIANTHIUM, none. CoroOLLA, fig. 17; the 
five, three exterior, and two interior, which form a 
galea or helmet, marked c. NecTtaziuUN, marked 

Vor. XIV, No, 185, Bb Ny 
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n, monophyllous, within the infertion of the petals, 
fixed to the receptacle d, fig, 17; the upper lip, e, 
fig. 18, ereft, very ſhort, the under lip, /, large, pa- 
tent, broad, deſcending in a corniform or horn-ſhaped 
tube, marked hk. Stamina, $; the filaments two, 
very flender, very ſhort, fixed on the piſtillum; an- 
there obovate, erett, covered by the duplicate bilo- 
eular upper lip of the neftarium. PisTILLUM, . 
the germen, g, oblong, twiſted, ſtanding under tae 
flower; ſtyle, fixed to the upper lip of the neQarium, 
very ſhort; ſtigma compreſſed, obtuſe. PRRIcAR- 
piu u, fig. 19, and 20; a capſule oblong, unilocular, 
having three keels, as ſhown at i, fig. 19 ; trivalvular, 
opening under the carinas, in three diviſions, adher- 
ing together at the baſe and the apex, as in fig. 20. 
Sars, numerous, very ſmall, like ſaw-duſt; as 
ſhown at &, fig. 19. 


|. CLASS xxl. MONOECIA. 


Dhbis claſs, which is now alſo aboliſhed, was framed 
by Linnæus to comprehend all ſuch plants as have no 
hermaphrodite flowers, but ſuch only as are andro- 
nous, bearing both maje. and female flowers on the 
ame plant, The orders are eleven, viz. | 
Order 1. Monanpsia, comprehending ſuch 
plants as have their male flowers furniſhed with one 
ſtamen. This order contains ten genera, viz. Zan- 
nichellia, triple-headed pond-weed ; Ceratocarpus; 
Cynomorium; Elaterium, ſpring-gourd; Chara; 
Egopricon; Artocarpus, bread-fruit-tree, Nipa; 
Caſuarina; and Phyllachne. Theſe genera, in the 
new arrangement, are placed in the claſs Monandria, 
Order a. DiAN DRIA, comprehending ſuch planis 
as have their male Yowers ſurniſhed witch two ſtamina. 
This order contains 4wo: genera, viz. Lemna, duck- 


meat; and Angutia; both of which are removed to 


the claſs Diandria. 1250 
Order g. Taran DRI 4, comprehending ſuch plants 
2 . 011% as 
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as have their male flowers furniſhed with three ſtamina. 
This order contains twelve genera, viz. Omphalea; 
Typha, cat's-tail, or reed-mace ; Sparganium, burr- 
reed ; Zea, Indian or Turkey wheat; Coix, Job's 
tears; Tripſacum; Olyra; Carex, ſedge, or cyperus 
graſs; Axyris; Tragia; Hernandia, jack-in-a-box 
and Phyllanthus, ſea-fide laurel. Theſe genera are 
now removed into the claſs Triandria, except the ge- 
nus Omphalea, which is placed in the claſs Diandria. 

Order 4. TE TAN DRIA, comprehending fuch 
plants as have their male flowers furniſhed with four 
ſtamina. This order contains eight genera, viz. Be- 
tula, birch-tree; Buxus, box-tree; Urtica, nettle ; 
Morus, mulberry-tree; Cicca; Serpicula ; Litto- 
rella; and Aucuba. Theſe are now placed under 
the. claſs Tetrandria, | 

Order 5. PzxTaxDria, comprehending ſuch 
plants as have the male flawers furniſhed with five 
ſtamina, This order contains eight genera, viz. 
Xanthium, leſſer burdack; Ambroſia; Parthenium, 
baſe-feverfew ; Iva, falſe Jefuits' bark-tree;; Leea; 
Amaranthus, amatanth, or flower gentle; Nephe- 
lium ; and Clibadium. Thefe genera are all cartied 
into the claſs Pentandria, except the genus Amaran- 
thus, which is placed in the claſs Triandria. 
Order 6. HEXANDRIA, comprehending ſuch ' 
plants as have their male flowers furniſhed with fix 
ſtamina. Of this order there are two genera, viz. 
Zizania, water-oats, or tare-graſs ; and Pharus; both 
which are removed into the claſs Hexandria. | 

Order 7. HeyeTAnDk1 A, comprehending ſuch plants 
as have their male flowers furniſhed with ſeven ſta- 
mina. Of this order there is but one genus, ' viz. 
Guettardo; now placed in the claſs Hexandtia. 
Order 8. PotyAanpata, comprehending ſuch 
plants as have their male flowers furniſhed with many 
ſtamina, This order contains thirteen genera, viz. 
Ceratophyllum, horn-wort; Theligonum, dogs-cab- 

oh B b 2 e bage; 


196 NATURAL HISTORY 


bage; Juglans, walnut-tree; Fagus, beech- tree; and 
Carpinus, hornbeam : theſe five are removed into the 
claſs Dodecandria. Corylus, hazel or nut-tree ; 
Quercus, oak-tree; and Myriopbyllum, water-mil- 
foil: theſe three are carried into the claſs Oltandria. 
Platanus, plane-tree; Liquidambar, ſweet-gum ; 
Poterium, garden burnet; Sagiuaria, arrow- head; 
and Begonia : which five are removed into the claſs 
Polyandria. 

Order g. MonaptLeala, ee ach 

— as have their male flowers furniſhed vith one 
5 of united ſtamina. This order contains fifteen ge- 
nera, viz. Hura, ſandbox-tree ; Pinus, pine-tree ; 
Cupreſſus, cypreſs ; Thuja, arbor vitæ; Acalypha ; 
Dalechampia; Plucknetia; Cupania; Croton, lallow- 


tree, or baie ricinus; Ricinus, palma- chriſti; Iatro- 4 


pha, caſſava, or manihot ; Sterculia; H ppomane, 
mapchineel ; Stillingia; and Gnetum. Thele plapts 
are now. carried into the claſs Monadelphia, except 
Hura, which is placed in the claſs Enncandria; and 
Cupania, which is removed to the claſs Ottandria. 

Order 10. SyNGEXES1aA, comprehending ſuch 
Plants as have their male flowers furniſhed with ſta- 
mina of which the antherz are united. This order 
contains {jx : genera, yiz. Tricolanthes, ſerpent-cu- 
cumber; Momordica, male balſam-apple; Cucumis, 
cucumber; Cucurpita, gourd ; Sicyos, fingle-ſeeded 
cucumber; and Bryonia, briony, Theſe genera arg 
removed into the claſs Triandria. 

Order 11. GvxanDaia, comprehending ſuch 
plants as have their male flowers furniſhed with ſta- 
mina that grow out of a kind of ſtyle, or imperfeR 
piſtillum, the perſect one being in the female 2 
This order contains two genera, viz. Andrachne, 
baſe orpine; and Agyneia: the firſt of which is re- 
moved into the claſs Pentandria ; and the latter i int 
ie claſa Thani 
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Ex Au LE for INVESTICGATIOR. 


Though this is one of the claſſes lately aboliſhed, 
we ſhall nevertheleſs inveſtigate one of the genera 
placed under it by Linnæus, in order to ſhow the 
monoecious charatter, which induced him to arrange 
theſe plants by themſelves, We have ſelefted for 
this purpoſe the Momordica, or male balſam-apple ; 
the frudtification in which, being extremely obvious, 
ſeems well calculated to afford the neceſſary informa- 
tion to a learner. CaLyx, of the male flower, ſee | 
Botanical Plate XIV. fig. 1; a perianthium monophyl- | 
lous, concave, quinquefid; the lacinias or ſegments | 
oblong, ſpreading. CororLLa, fig. 2; quinquepar- | 
tite, united with the calyx, more ſpreading, large, " 
veinous, rugous. STAMiNa, 5, hg. 3; the hlaments Cl 
three, ſubulate, ſhort; antheræ placed on two fi- 
laments, bifid, having ears on both ſides at a; the | 
third has only an ear on one fide, conſiſting of a com- 4 

reſſed body, and a fariniſerous lacinia once reflex. 
This figure repreſents the ſtamina taken out of the 
flower, and greatly magnified. Female flower, on the 
ſame plant.— Cal vx, fig. 4; a perianthium mono- 
phyllous, ſuperior, or ſtanding above the germen, 
quinquepartite, the laciniz or leafits lanceolate, 
"ſpreading. CoroLLa, fig. 5; quinquepartite as in 
the male. SraulxA, none; there being three ſhort 
filaments deſtitute of antheræ, as ſhown at ö, fig. 4. 
P1STILLUM, p, fig. 4; germen, g, inferior, or ſtand- 
ing below the flower, of a conic form, large; ſtyle 
fingle, round, like a column, as at c, fig. 4; ſtigmas 
three, gibbous, oblong, pointing outwards, as at d. 
PzrICARPIUM, fig. 6; a pome, dry, oblong, open- 
ing with an elaſtic force to diſcharge the ſeeds, trilo- 
cular, as at fig. 7; the difſepiments or cells, membra- 
naceous, ſoſt, diſtant. "SzeDs ; many, compreſſed, 
covered at the baſe with an exterior ſcale like a berry, 
as ſhown at e. The fruit is attenuated at both ends, 


angular, and tubereulated. 
» 3: SST TOE 
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CLASS XXII. DIOECIA, | 
This claſs, by the modern arrangement, is alſo 
aboliſhed. Linnæus placed under it the whole of 
thoſe plants which have no hermaphrodite flowers, 
but that bear male and female flowers on different or 
diſtinQ plants: theſe he diyided into the fifteen or- 
ders following. | . 
Order 1. MoxAxDRIA, comprebending ſuch plants 

as have their male flowers furniſhed with one ſtamen. 
This order contains only three genera, viz. Dom- 
beya, removed into the claſs Monadelphia ; Najas ; 
and Pandanus, ſcrew-pine; removed under Monan- 
dria Monogynia. 8 | 
Order 2. Diaxvr1a, comprehending ſuch plants 
as have their male flowers furniſhed with two ſtamina. 
This order contains three genera, viz. Valliſneria ; 
Salix, willow; and Cecropia, trumpet-tree. Theſe 
genera are removed into the claſs Diandria. nd 
Order 3. Tx1anox1a, comprebending ſuch plants 
as have their male flowers furniſhed with three ſta- 
mina. This order contains fix genera, viz. Empe- 
trum, black-berried heath, or crow-berries; Oſyris, 
poet's cafſia; Caturus; Excœcaria, aloes-wood ; Rel- 
tio; and Maba. Removed into the claſs Triandria. 
Order 4. TZTRAN DRIA, comprehending ſuch 
lants as have their male flowers furniſhed wich four 
mina. This order contains ſeven genera, viz. Viſ- 
cum, miſletoe; Hippophæ, ſea buckihorn ; Myrica, 
candleberry-myrtle, gale, or ſweet willow; Trophis ; 
Batis; Montinia; and, Brucea.— Hippophæ is re- 
moved into the claſs Pentandria; all the other genera 

into the claſs Tetrandria. 3 
Order 3. PEN TAN DRIA, comprehending ſuch 
lants as bave their male flowers furtiſhed with, five 
famina. This order contains twelve , genera, viz. 
Piſtacia, piſtacia-nut ; Zanthoxy lum, tooth- ach tree; 
Aſtronium; Irefine; Amideſma, , Chineſe- laurel; 
| Spinacia, 
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Spinacia, ſpinage; Acnida, Virginian. hemp; Can- 
nabis, hemp; Humulus, hop; Zanonia; Feuillea; 
and Canarium. Tbe genera of this order are all re- 
moved into the claſs Pentandria. . 

Order 6. HEXANDRIA, cope ſuch 
plants as have their male flowers furniſhed wich fix 


ſtamina. This order contains four genera, viz. Ta- 


mus, black briony; Smilax, rough bindweed; Ra- 
jania; and Dioſcorea, Indian yam. Theſe ee 
are removed into the claſs: Hexandria. 

Order 7. Ocran DRA, comprehending ſuch 
2 as have their male flowers furniſhed with eight 

ina. This order contains three genera, via. Po- 
pulus, poplar- tree; Rhodiola, roſe-root; and Mar- 
garitaria. Tbe plants in this order are removed into 
the claſs Octandria. 

Order 8. ExxEANDRIA, 3 ſuch plants 
as have their male flowers furniſhed with nine ſta- 
mina. This order contains two genera, viz. on 
curialis, Mercury; and Hydrocharis, ' frog's bit. 
Theſe are now removed into the claſs Enneandria. 

Order g. DS AN DRIA, comprehending ſuch plants 
as have their male flowers furniſhed with ten ſtamina. 
This order contains four genera, viz. Carica, papaw- 
tree; Kiggelaria; Coriaria, myrtle-leaved ſumach; 
and Schinus, Indian maſtich-tree, Theſe: genera are 
now placed in the claſs Decandria. 

Order 10. DopzscandrIa, comprehending ſuch 
plants as have their male flowers furniſhed with twelve 
ſtamina. This order contains three genera, viz. Me- 
niſpermum, moon-ſeed ; Datiſca, baſe hemp; and 
Euclea. Theſe are removed into the claſs Dode- 
candria, | 

Order 11, Icoranvath, compretiendiog ſuch plants 
as have their male flowers furniſhed with many ſta- 


mina inſerted into the calyx. Of this order there is 


but one genus, Viz. Flacourtia ; Were Is now placed 
in the claſs Polyandria. 


— Order 
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Order a2. PoLyYanDRIa, ' comprehending fuck 


plants as have their male flowers furniſhed with many * 


ſtamina. Of this order there are two genera, viz. 
Cliffortia, and Hedycaria z now alſo removed into the 
claſs Polyandria. K 2 | 0. T8 
Order 13. MonavtL»eara,' comprehending ſuch 
plants. as .have their male flowers furniſhed with one 
ſet of united ſtamina; This order contains fix ge- 
nera, viz - Taxus,  yew=tree ; Juniperus; juniper ; 
Ephedra, ſhrubby horſe· tail; Ciflampelos ; Napæa; 
and Adelia. Theſe plants are now arranged in the 
claſs Monadelphiaa. A 86 en 

Order 14. SynGExt5s14;; comprehending fuch 
plants as have their male flowers furniſhed with ſta- 
mina of which tbe antheræ are united. Of: this or- 
der there are but two genera, viz. Ruſcus, knee-holly; 
or buichers'-broom ; and Myriſtica, the nutmeg-tree. 
This laſt genus is now removed into the claſs Mos 
nandria, order Monogynia ; and Ruſcus is placed in 
the claſs Triandriag arder Monogynia. ' _ 

Order 19. Gvnan DRI, comprehending ſuch 
plants as have their male flowers furniſhed with fta- 
mina that grow out of a. kind of fiyle, or imperfte& 
piſtillum, the perfect one being in the female flower. 
Of this order there is but one genus, viz, Cluytia ; 
now removed ifito the claſs Pentandria, order Trigy- 
nia. 


Ex Aur TE for INvESTIGATION. 
Notwichſtanding this claſs is aboliſhed by the later 
botaniſts, it is neventhelefs neceſſary for the learner 
to be acquainted with the dioecious character, to what 
part ſoever of the ſyſtem the plants may be removed. 
We ſhall therefore inveſtigate in this place a very 
common and well-known plant from the ſecond order 
of this clafs, viz. the Salix, or willow, which bears 
the male and female flowers upon an amentum or cat- 
kin on different trees; but ſo exceedingly gy” 

. , at 
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that we cannot delineate their parts without the aid of 
a magnifier. Caryx, Plate XIV. fig. 8: the amen- 
tum of the male tree; oblong, imbricate, with an in- 
volucrum formed of the germ, at a; the whole amen- 
tum charged with ſquamæ or ſcales, each forming 
one flower ; the ſcale or leafit oblong, plain, patent, 
villous or hairy: one of theſe flowers, taken from the 
catkin and magnified, is ſhown at fig. 9g. CoroLLa: 
none, NECTARIUM: a cylindraceous gland, very 
minute, truncate, melliferous, adhering to the baſe. of 
the ſquama, at n, fig. 9. STAMINA, $5: the fila- 
ments two, filiform, — longer than the calyx,; an- 
there twin, or double. Fig. 10, an amentum taken 
from the female tree, beſet with ſquamæ, the fame as 
in the male. CoroLira: none. Fig. 11, one of the 
ſquamæ or flowers taken from the female amentum, 
and magnified. PisTiLLUM, p; the germen, g, 
ovate, attenyated into a cylindraceous ſtyle, not very 
diſtant, a little longer than the leafit or ſcale of the 
flower; the ſtigmas two, bifid, revolute.  PzrIcar- 
PIUM, fig. 12; a capſule; ovate and ſubulate, formed 
of the germen, unilocular, bivalve, the valves revolute, 
SEEDS; many, ovate, very ſmall, crowned with a 
ſimple hairy pappus, as at 6b. 


CLASS XXIII. POLYGAMIA, 


Under this head Linnæus arranged all ſuch plants 
as are found to bear hermaphrodite flowers, and alfo 
male or female flowers, or both, either on the ſame or 
on different plants. And. though, in the ſyſtem of 
later botaniſts, this claſs is aboliſhed, it is ſtill requi- 
lite for the learner to inveſtigate the orders as origi- 
IT formed by Linnæus, that he might with more 
facility detect the genera iv the different clafſes under 
which ay are now placed, The orders of the Poly- 
gamia claſs are therefore as follow, viz. 
Order 1. Mono iA, comprehending ſuch ge- 
pera as have the polygamy on the ſame plant. This 
Yor. XIV. No. 1385, Ce order 
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order contains twenty-four genera, diſtinguiſhed into, 
2. Such as are polygamous by male hermaphrodites 
and female bermaphrodites; of which there is but 
one genus, viz. Muſa, plantain- tree; now placed in 
the claſs Hexandria, order Monogynia. g. By her- 
maphrodites and males; of which there are twenty- 
two, viz. Ophioxylum ; Celtis, lote, or neule-tree ; 
theſe are removed into the claſs Pentandria. Veratrum, 
white hellebore ; now in the claſs Hexandria. Fuſa- 
nus; now in the claſs Tetrandria. Andropogon, 
beard-graſs; Holcus, Indian millet; Apluda; Iſchæ- 
mum; Cenchrus, hedgehog-graſs; Ægilops, hard 
graſs; Spinifex ; and Maniſuris ; all which are re- 
moved into the claſs Triandria. Valantia, ceroſs- 
wort; Brobejum, African almond-tree ; Parietaria, 

litory ; now carried into the claſs Tetrandria. 
Hermas; Atriplex, orache, or ſea-purflane-tree ; now 
in the claſs Pentandria. Acer, maple-tree; removed 
to the claſs Octandria. Gouania, chaw-ſtick ; and 
Solandra; now placed in the claſs pentandria. Ter- 
minalia, benzoin ; removed to the claſs Decandria. 
Cluſia, balſam- tree; removed to the claſs Polyandria, 
3. By hermaphrodites and females; of which there is 
one genus, viz. Mimoſa, ſenſitive-plant; now in the 
claſs Polyandria. 

Order 2. Dioxcta, comprehending ſuch plants 
as have the polygamy on two diſtin plants. This or- 
der contains ten genera, diſtinguiſhed into, 1. Such 


as are polygamous by hermaphrodites and females; 
of which there are two, viz. Fraxinus, aſh tree; now 


in the claſs Diandria; and Gleditſchia, three-thorned 
acacia; no in the claſs Hexandria. 2. By hermaphro- 
dites and males; of which there are three, viz; Dio- 
ſpyrus, Indian date-plum ; now placed in the claſs 
ORQaniria; Nyſſa, tupelo-tree; and Piſonia, fingrido; 
h removed to the claſs Pentandria. g. By andro- 
gynes and males; of which there are. five, viz. An- 
Ur heck amber re; and Stilbe; both now 
| FOE placed 
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placed in the claſs Tetrandria, Ardtopus; and Pa- 
nax, ginſeng; both removed to the claſs Pentandria ; 

and Chryſitrix ; now in the claſs Polyandria. 
Order g. TRIOECIA, comprehending ſuch genera 
as have the polygamy on three diſtinct plants. This 
order contains two genera, viz. Ficus, the fig-tree ; 
now removed into the claſs Triandria : and Cerato- 
nia, the carob-tree, or St. John's bread ; now in the 
claſs Pentandria. i” + 


Ex Aut 1 E for InvesTIGATION: © 


That the lear ner may at once acquire a competent 
idea of the ſingular ſtrufture of the fruRtification in 
the Ficus, or fig, we have choſen that plant for the 
illuſtration of the genera in the third order of this 
claſs. The fruit of the ficus is not a pericarpium, 
but a receptacle, the interior ſides of which ſupport 
the flowers, which by this means are ineloſed within it. 
Theſe flowers in the cultivated fig-trees are female 
only; but there is a ſpecies, known by the dame of 
Caprificus; that has male flowers; and another again, 
called Erinoſyce, which is androgynous, having both 
male and female flowers diſtin, though lodged with- 
in. the ſame receptacle. There is alſo an inſtance 
given by M. de la Hire, of a receptacle containing 
. only; and another by Mr. John Mil- 
ler, with hermaphrodite and female flowers in the 
ſame receptacle ; the delineation of which we ſhall 
give in this place from the latter author. The parts 
are as follow: CALY x, bg. 13, common, very large, 
obovate, fleſhy, concave, ſhut up with. many ſquamæ 
or ſcales, ſemi-lanceolate, acute, ſerrated, inflex. A 
bunch of theſe ſcales is ſhown magnified, at fig. 14. 
The inner ſurface is covered with floſcules or florets, 
of which the uppermoſt approaching the calycine 
margin, are hermapbrodites, marked H, in the longi- 
.tudinal ſeQion of the calyx, fig. 15, cut open to ex- 

Poſe the interior arrangement of the florets. The 
4 | Ccs* ber- 
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hermaphrodite flowers, at H, are but few, and occupy 
only the upper part; thoſe underneath, quite dowit ' 
to F, are female, and very numerous. One of the 
hermaphrodite flowers, ſitting on its peduncle or foot- 
_ ſtalk, taken out of the calyx, and very firongly mag- 
nified, is ſhown at fig. 16, with a floret of the natural 
fze by its fide. Cary x of the hermaphrodite flower, 
marked a, fig. 17, a perianthium proper, tripartite; 
ereQt ; the ſegments lanceolate, ere, equal. Co- 
ROLLA, ö; tetrapetalous, having four petals, oblong- 
ovate, concave, incumbent, fixed at the baſe of the 
ftamens. SrAMIN A, s; ſhown at fig. 17, 18, 19; 
filaments four, ſubulate; antheræ two, ovate, teſta- 
ceous, placed in the middle of each filament. Nec- 
TARIUn: formed of four filaments, marked n, fig. 
17 and 19; ſubulate, nearly as long as the ſtamens, 
ſtanding between every two antherz, of a white 
tranfparent colour. PisT1LLUM, þ ; germen, g, hg. 
16 and 17; the. germen oval; ſtyle intort ; ſtigma 
emarginate. PxrICArP1uUM, fig. 20; none but the 
calyx of the floret, oblique, containing the ſeed in 
the middle. SetDs: one to each floret, ſubrotund, 
compreſſed, marked c. MA iT. 
male Flower. Cal x x, fig. 21, marked 4 ; a pe- 
riamthium proper, quinquepartite, ſegments lanceolate, 
narrow at both ends, ſtraight, fomewhat unequal, Co- 
Korrta: none. Prsrir Lon, þ ; the germen, g, oval; 
ic fudulate, inflex ; ftigmas two, acuminate, re- 
flexed, one ſhorter than the other. Fig. 22, ſhows 
the female flower fitting on its peduncle, greatly mag- 
nhified, and one of the natural ſize by its fide. P. 
RICARP1UM, fig. 23; none but the calyx, as in the 
hermaphrodite flower. Sexvs, marked e, one to 
each female floret, fame as in the hermaphrodites. 
. 24, the ripe fruit ; beinga receptacle, the-interior 
tides of which ſapport the flowers and fructification, 
as ſhown in fig. 13. This fruit contains all the peri- 
. carpla, with their ripe ſeeds, which fall out at the apex. 
252 The 
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The! beſt time to examine the fruQification, 1 is a lade 
r the maturity of the fruit. 3b 


101 , 


CLASS XXIV. c rrroCAMIA. 


The Cryptogamia claſs may be conſidered as con- 
taining a number of vegetables whoſe flowers and 
fruttification are but imperfectiy known, and whoſe 
ſtamina and piſtillum are too minute eaſily io admit of 
that mode of inveſtigation which prevails throughout 
the preceding claſſes. The {truQure too, of theſe ve- 
getables, differs conſiderably from that of other plants; 
from which cauſe it is probable that the attention of 
Linnæus was much lefs beſtowed upon the plants of 
this claſs, than upon thoſe with more obvious fruc- 
tifications. It was his glory {lays Dr. Withering) to 
have eſtabliſhed a ſyſtem upon the organs of genera- 
tion, of all others the moſt eſſential parts of a plant; 
and this ſyſtem he has wrought up to ſuch a ſtate of 
perfettion, that little, compared to what he himſeif has 
done, remains for his ſucceſſors to do; except the ad. 
ditions it may receive from more extended reſearches 
in countries imperfealy or not at all explored before, 
Of the plants of the Cryptogamia claſs, be ſeems 
chiefly to have improved our knowledge of the Fi- 
lices. The Muſci and the Algæ had been fo ſucceſs- 
fully explored and ſo excellently figured: by Micheli 
and Diltenius; and Gmelin having done much on the 
fubje& of the Fuci; there remained in theſe exten- 
five tribes, but liitle more for Linnæus to do, than to 
dĩſtribute and charaQteriſe them according to his own 
ideas, The Fungi, at one time, attratted his atten+ 
tion; but the difficulty of preſerving them in a ſtate 
fit for comparing together, and the impratticability of 
tranſporting bis books along with himſelf in his various 
journeys, ſeem to have checked his purſuits ; neither 
could he benefit, as we now do, by the almoſt innu- 
merable figures which have been publiſhed fince the 
formation of his ſyſtem, From theſe cauſes he has 

done 
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done but little in the Fungi, and that little: has. beett 
ill underſtood... — 4 the excellent Ray, 


paid great attention to theſe ſubjeQs: but for want f 


figures,” or mote extended deſcriptions, it is often 
difficult, ſometimes impoſſible, to determine his fpe- 
cies.— Great improvements, however, in the /Cryps 
. togamia claſs, have been made fince the time of 

Micheli, Dillenius, and Linnæus, by the united la- 
bours of Jacquin, Hoffman, Wiegel, Batſch, Potlick; 
Weis, Ehrhart, Schmidel, Schreber, Dickſon, Wither= 
ing, Stackhouſe, Velley, and eſpecially Hedwig, who 
firſt communicated the reſult: of his obſervations to 
the Academy of Sciences at Peterſburg in 178g. 
Suffice it here to give an illuſtration of the orders of 


this claſs as framed by Linnæus, which are 


Filices, Muſei, Algæ, and Fungi. 


enden 1. FILICES, or FERNS. 


four, viz: f "i 


.- The plants that paſs under this general denomina- 
tion, have the fructificauon effentially different from 
that of all others, at leaſt in point of ſituation; being 
generally diſpoſed either in ſpots or lines on the under 
ſurface of the fronds or leaves; and, as the parts are 
tob minute to be obſerved without the aſſiſtance of 


gabel 


vers. The 


rong magnifiers, the; genera are chiefly diſtin- 
by the diſpofition of the feeds under their co- 
general ſtructure of the fruQification in 


this order is the following. The calyx is a ſcale, 
ſpringing out of the inferior ſurface of the leaf, 
opening on one ſide. Under this ſcale, commonly 
ſupported upon little foot- ſtalks, are globules connett- 
ed together in a round cluſter ; theſe burſt when ripe; 
and ſcatter a powder, which is found io be the ſeed. 
This curious mecbanifm may be obſerved by the al 


fiftance of a 


good fingle microſcope, with a refleQing 


ſpeculum, during the months of September and Oc- 
tober, in the Polypodiums, Pteris aquilia, or come 


mon brakes, and in 'Aﬀplenium ſcolopend 
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hart's-tongue. The powder which is diſperfed in this 
operation is ſo minute as hardly to be viſible to the 
naked eye. That it is the ſeed, has been proved by 
actually raiſing plants from that of the hart's-tongue, 


by Moriſon; and more recently, in the moſt latis- 


factory manner, by Mr. John Lindſay, ſurgeon in 
Jamaica, from Polypodium lycopodioides. Hedwig 
thinks that he has detected male flowers, or antheræ, 
either ſeſſile, or elſe on a very ſhort filament, ſcat- 
tered over the back of the frond, of an ovate or ſub- 
globular form. From this ſingularity of the fruQi- 
fication being on the back or lower fide of the leaf, 
the older botaniſts named the order in which they 
ranged the ferns, Epiphylloſperme, and Dorſiferæ. 

The plants arranged under this order by Linnæus, 
are as follow: Cycas, todda-pana; Zamia ; Equiſetum, 
horſe-tail; Onoclea, ſenſible fern; Ophiogloſſum, 
adder's-tongue ; Oſmunda, flowering- fern; Acroſti- 
chum, forked fern; Pteris, brakes, or female fern ; 
Blechnum ; Hemionitis, mule's fern; Aſplenium, 
ſpleenwort ; Lonchitis, rough ſpleenwort ; Polypo- 
dium, polypody ; Adianthum, maidenhair; Tricho- 
manes, Tunbridge maidenhair ; Marſilea ; Pilularia, 
pepper-graſs; and Iſoetes, quill-wort. 


Ex Au LE for INVESTIGATION. 


The ſubje& we have choſen for the elucidation of 
the genera in this order, is the ſpecies of fern called 
Polypodium aculeatum, or prickly polypody, found 
in woods and ſhady places. The firſt appearance of 
this plant is a curled leaf or tuft iſſuing out of the 
Fu and proceeding upward, until it forms the 

ranch repreſented in the Botanical Plate XV. fig. 1, 
which is called a frond. The ſtem. or footſtalk is 
called. ſtipes, covered with chaffy lanceolate ſcales 
and briſtles. ' The frond bipinnate, or doubly winged, 
{when the leafits of a ma leaf are pinnate ;) the pin- 
pz or little leafits of the wings are moſtly alternate, 

LE ſeſſile, 


208 NATURAL HISTORY 


ſeſſile, acute, ſomewhat prickly, ſerrate, and ciliate 
wee loweſt ſerrature extended into a lobe. Fig. 2, re- 
eſents a portion of the ſtem or ſlipes of the frond 
dillefted 4 off, with the. baſe of one of the pinnæ or ſide- 
leaves, and its lowermol leafits, conſiderably magni- 
fied, to ſhow.the parts of fruQification, which are litile 
round globules of a milky colour, adhering to each 
fide of the midrib, ſuppoſed to be monoecious. Cal v x, 
33 alittle round ſcale, greatly magnified; called the 
clypeus, or ſhield, membranaceous, orbiculaic, pel- 
tate, covering the fruQifications, which conſiſt of a 
number of minute particles delineated at fig. 4. Co- 
ROLLA, none. STANINA: ſaid by Hedwig to have 
antheræ, diſtinguiſhing the male flowers, iupporied 
on very ſmall flaments, ovate, PIiSsTIELUN, a glo- 
bule ſupported on a pedicle; at the time of flower- 
ing. orbiculate, tied with a circular fibre, deciduous, 

After flowering the fibre lacerates, and the mem- 
brane recedes into. the form of a cup, as ſhown at 
hg. Hy covering the ca caply ule, . which is an aſſemblage 

obules faſciculated, or tied together on {lender 
ſootftalks. ,, A little bunch of theſe globules, taken 
from fig. 8, is ſhown at fig. 6, with their fooiſtalks, 
as they 1 9 a very ſtrong magnifer. Pz- 
RICARPIUM, fig. 7; one 7 theſe capſular globules, 
matured, having mall tubercles or wrinkles on the 
APEX, where it opens. SEEDS : many, Extremely 
minute, globular ; repreſented at fig. 8, which ſhows 
the conceptacle of the ſeeds, 

Since the diſcoveries made by Hedwig and others, 
the genera, Equiſetum, Marfiles, Pilularia, and Iſo- 
ctes, which ſtood among the Ferns; together with 
Lycopodium and Porella, which were placed in the 
order of Muſci by Linnæus; have been united to 
form a new order, called Miscs LLANE #, Which now 
ſtands frſt of the claſs Crypiogamia, in Lioneus's 
Genera ee, as n by Scbreber. 1 

11M 
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* The uſes of the ferns are as yet but little known, 
Beth them 2 0 yy bey dae d eee 
heavy. ſmell. In large doſes they deſtroy worms; 
and ſpe of them are, purgative, The aſhes pro: 
duced, by a [low incingration of the greep plants, con. 
tain a, conſiderable portion of vegetable alkali, and 
are generally ſold under the name of aſh balls, uo. 
make lye for waſhing linen. The leaves, if cut down 
when fully grown, and dried, make a thatch much 
more durable than, ſtraw. South America and che 
Weſt-India. iſlands. furniſh abundance. of ſpecies, 
many, of which Fol to a great ſize, and others are 
very ornamental. plants. in bot-houſes, where they 
become evergreens, 


OD II. MUSCI, or MOSSES. | 
The tribe of Moſſes were formerly conſidered, as 


mere excreſcences produced from old, walls, trees 

earth, Kc. but they are now found to be plants, no leſs 
perfect than thoſe of greater magnitude. They are 

: ranged by Einnæus into three divigons, viz. 1. Thols 
whole fryQtifications are without any calyptra or veil; 

of which there are three genera: Lycopodium, club- 
moſs ; Sphagnum, bog-moſs; and Porella. 2. Thoſe, 
which, are veiled, or covered, with a calyptra, dicli- 

noi, or having the, males and, females ſeparate; as 
Splachnum, bottle-moſs ; Polytichum, goluen maid- 
en-hair; and Mnium. 3. Thoſe, which, are calyp- 
tred or veiled, but monoclinous, having the males. 


ang, females, op. the ſame, plant: as Phaſcum;, Bry- 
nall 


um; Hypnum: Foytinaſis, vater-moſs; and Bux. 

baumia, pate 1 e 
According to Hedwig, moſſes are vegetables i 

which, the female parts of, fruRification are furniſhe | 

with e veil-bke petal, bearing a fiyle. He divides 

them Into two orders. =. ic 


ie FRoON os 2 F le. tire, lidded 1 
q ene. eu 88 n 
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2. HeeaTici : Capſule with four valves, opening 
length-ways. 5p 
e laiter are not ranged with the Muſci, but with 
the Algz, by Linnæus. Theſe definitions of Hed- 
wig exclude the Lycopodium from the order Muſci. 
The proper moſſes, according to Schreber, may be 
diſtinguiſhed by the following 


NaTuRAL CHARACTER. 


Male flowers. Ca Lx: common, of many leaves: 
leafits in ſtruQure reſembling thoſe of the plant, but 
generally broader, ſometimes coloured, open and ex- 
many like the rays of a tar, or the petals of a full- 

lown roſe, or elſe cloſing and approaching like a 
bud. Some few have no appearance of a calyx. 

CoroLLa: none. 

STAMINA: numerous, within the common calyx, 
moſtly ſeparated by ſucculent threads or chaff-like 

' ſubſtances; ſometimes uniting ſo as to form a little 
knob, or placed in the axils of the upper branches. 
Filaments ſhort, filiform. Anthere ſometimes cor- 
date or ovate, but moſtly cylindrical, one-celled, 
opening at the top and diſcharging granulated 

ollen. 
x Female Flowers, on the ſame or a different plant, 
ſometimes intermixed with the males. CaLyx: a pe- 
rianthium many-leaved ; leafits various, generally in- 
cloſing ſeveral piſtils intermixed with ſucculent 
threads. | A EM 

CoroLLa: a veil, cylindrical, or conical; inveſt- 
ing the germen, and fixed to its top, united at the 
baſe to the ſheath of the peduncle, but not elſewhere 
attached. ONS wes 

 PisTILLUM : the germen cylindrical or conical; 
ſtyle flender, ſtanding on the veil ; ſtigma truncate. 

PgRIANTHIUM: a Capſule on a peduncle ſheathed 
at the baſe, when unripe crowned by the veil, 

which ſeparates at its bale, adhering to the point 4 
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the capſule ; but falling off when that becomes ripe. 
The capſule then opens horizontally, the operculum 
or lid ſeparating. Lid with or without a ring, lingle ; 
or double; outer cartilaginous, ſometimes ſwollen, 
or elſe contratted at the baſe, forming a kind of ex- 
.creſcence called apophyſis. Mouth of the capſule 
either naked, or cloſed with an outer-fringe. Outer 
fringe with from four to thirty-two teeth, which are 
upright or reflected, ſtraight or twiſted, triangular, 
ſpear-ſhaped or briſtle-ſhaped, acute or blunt. Inner 
inge finer, either cloſely adhering to the outer, or 
Joined to it by threads from its inner ſide, or looſe 
and unconneRed, or fixed to the pedicle on its little 
bulb. Mouth naked, or covered with a membrane or 
network of the inner fringe, or variouſly jagged, or 
_ cloſed by diſtin and regular teeth. Column extend- 
ing from the baſe to the point of the capſule, filiform, 
ſtraight, paſſing through the lid into the ſtyle, and often 


giving the lid a pointed appearance, © 
SEDS: Numerous, minute, ſpherical; ſmooth or 
rough. 114 72 | n 1 6 fl 111 
Hair: Stems leafy. Leaves membranaceous, 
reticulated, after being dried reviving when ſoaked 
in water.. RP 5 
If Bryum pomiforme, ſubulatum of Haller, tri- 
chodes, and a few others, be excepted, moſſes bear 
the ſtamina and piſtillum in ſeparate flowers, either on 
the ſame or on diſtin plants. The time of flower- 
ing generally coincides with that of the fruit attaining 
maturity, as happens in other evergreen perennials. 
Thus in Polytrichum urnigerum ; Mnium fontahum, 
bornum,  punftatum, undulatum ; Bryum trichodes, 
ceſpitilium, &c. the veils fall off early in the ſpring, 
and the ſeed is ſcattered abroad; whilſt at the fame 
.time the leſs obvious unimpregnated germens, and the 
male or ſtameniferous flowers, are performing their 
reſpeQive functions. This circumſtance has hereto- 
| | Dda fore 
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| fore cauſed theſe ripe cipſales to be miſtaken for 
Sntherz, and the feeds" for pollen. © 
Both Male aud female flowers are furnimed with 
an involüeruin, Which gives the outward figure to the 
"flower, and is called the erichætium, 'as ' grovitig 
Tound the foot-ſtalk. Ft \ ries "more, and is more 
ito be attended to, in the male than in the female 
flowers. The radiated diſks'of the Pohytrichums ad 
'Mniums are vety remarkable, and the ſcales compel- 
ing them differ in _— reſpekts from ihe other leaves. 
The heads which put forth at the extreimities of che 
Bryums, have been hitherto unnoticed, though they 
contain the parts of fraftification, and Are cope 
of Neallets or scales different both! in tape and fize 
from the ftem-leaves. Thus in Bryum rurale they 
are not bg y hairs, and ate Worter man 'the 
em- leaves ryum pellucens, ſcoparium, hete- 
"romalfum, aciculate, '&c. ihey ate broader ihan the 
other leaves, and more hollow at the baſe. Where 
the diſk-like ſubſtances ue 4 Kind of bud, as in al- 
non all the Hypnum m extindtorium, ſubula- 
tum, pulyinatum, Webs im, Kc. they are much 
"Falter than the Bader, they are alfo concabe, oe, 
or ſpoon-ſhaped, and deſtitute of the bairs Which 
— — the teaf leaves. Theſe therefore are truly the 
Rs as they include the florets With ftamens 
"Ba may be called the perichætfums of the 
N 


On thoſe Wöller pie bear female flowers or 
a eiplules, the Jeaves' idjoitiing to the peduncle are 
uch "more beautiful Han thoſe on the ſtems: but 
metimes the inner leaves become gradually fihuller, 
40 thoſe neareſt to the flowers ſo very mititite, that 
Vichdut a microſeope it is not pollible to difſect them 
"away fo 44 to Expoſe the flower. Theſe therefore are 
to conſidered as the in volucrums of the female 
flowers, ſürrbunding and embracing the . 
ale, 


OF VEGETABLES. '213 

Male, or flameniftrous Flower. The amhere ate 
almoſt univerſally cylindrical, either ſtraigbt or 
etobked; bot in Sphagnum paluſtre and Muibum an- 
drogynum, they are ovete,' and: more or leſs capering 
ta point. Their colour is a very dilute green, al- 
moſt white. When viewed under the ous mag- 
'mifiers, and ſtrongly illuminated by reflected light, 
they are/found to contain a granulated ſubſtanee; but 
their tops are very peltucid, and this pellucid part 
expands into a riſing veſicte at the time the pollen is 
about to be diſcharged. The top then opens, and 

_ 'the pollen is ejedted, the ſpace from which it iſſues 
becoming more tranſparent. This pollen, hen eva- 
euated, ſeems to explode in the drop of water in'whieh 
the obſervations are to be made. Beides the an- 
there included within the ſame inv oluctum are ſome 
very delicate ſuceuſent bodies of various: ſhapes. 
Theſe are exbibited in ihe Botanical Plate X, fig. 24; 
a, the anthere ; ö, che ſucculent veſſes. 

In Polytrichum and Mmem, ſome of! the barren 
florets are like di ſes, others Rkeroſes; and ſome like 
ars, hen im a fully- expanded ſtate. In the ſteſlated 
2 polytrichums, ' the ſcales are placed in concentric 
cireles; in Mnium hornum, paluſtre, fortawamp&ec. 
' they are more like a roſe or a diſk. After dhe pollen 
is diſperſed, theſe roſes or ſtars become more ex- 
panded; but previous thereto they are generally ſo 
open as to admit 'a view of the parts they contain. 
In ſome moſſes the flowers terminate the branches, 
as in Muium pyriforme and purpureum; Bryum pel- 
'tucidom, aciculare, ſcopariam; heteromallum, 'viridu- 
lum, frmplex, &c. in ſuch, though a little open, they 
are not enough ſo to allow a fight of the antheræ, 
until the flowering be paſt, Some florets are like 
buds, and fit in the boſom of the leaves; others in 
the imbricared thickened termination of the brunches, 
ds in Sphagnum. 5 a 

Female Flowers. — Theſe are furniſhed with the uſual 

female 
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female organs, viz. a germen, ſtyle, and ſtigma ; but, 
being accompanied by other ſubſtances much re- 
ſembling them, they are difficult o be diſtinguiſhed 
until the germen begins to ſwell. The piſtillum, af- 
ter impregnation, daily growing larger, and riſing 
upwards, puts forth the calyptra or veil, which may 
be conſidered as a kind of petal, and is perforated 
at the top by the ſtyle. This ſtyle is ſometimes per- 
manent, falling off only with the veil itſelf; but, 
where it is not ſo, the remains of it are always to be 
found. It is evident from hence, that what Linnæus 
called the antheræ, are really the ſeed-veſſels: and 
by ſowing the ſeeds which they contain, a crop of 
young plants has been repeatedly procured, in all 
. reſpetts fimilar to their parents, Joleph Fox raiſed 
plants of Lycopodium ſelago, from ſeed. It is ſin- 
gular that Mr. Miller ſhould poſitively aſſen, in the 
ear 1768, that moſſes cannot be propagated from 
eed by any art; and that a journeyman weayer of 
Norwich ſhould accompliſh it in the year 17791 
The capfules of moſſes are always ſupported upon 
a peduncle, though ſometimes it is very ſhort, and, 
excepting only in Sphagnum paluſtre, it is ſheathed 
and conical at its baſe. The capſules. vary in 
ſhape; ſize, and conſiſtence. In ſome ſpecies there 
is an elaſtic ring between the capſule and the veil, 
vhich, when the ſeed is ripe, throws off the veil with 
more or leſs force. The veil being thrown off, cer- 
tain fringe-like proceſſes or projeQtions appear, vary- 
ing greatly. in fize, ſhape, ſtrufture, number, and 
- diſpoſition : they ſurround the opening of the cap- 
ſule in a ſingle or double, rarely in a triple, ſeries. 
_ Theſe ſubſtances ' conſtitute the periſtoma, or fringe. 
The uſe of this fringe ſeems to be, to defend the 
. ſeeds in wet weather. In dry weather it expands, 
and leaves the mouth of the capſule open; but upon 
the leaſt moiſture, even that of the breath, it cloſes 


again. 
| The 
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The ſeeds of moſſes are ſpherical, generally ſmooth, 
ſometimes dotted, as in Bryum extinEorium ; ſome- 
times prickly, as in Bryum pyriforme and heteromal- 
lum. They are brown, yellowiſh, or greeniſh. 


Ex Aur TE for INVESTIGATION. ' 


To illuſtrate more fully the frudtification of the 
moſſes, we ſhall here delineate the parts of the Bryum 
ſcoparium ; the antheræ and the piſtillum of the 
Bryum extinctorium baving been already exhibited in 
Plate X. tig. 24. The parts in this diminutive tribe 
are ſo extremely ſmall, that it is impoſſible to obſerve 
them without the aid of a good microſcope; the 
figures in this delineation are therefore magnified, 
Plate XIV. fig. 9, ſhows a bunch or tuft of this 
ſpecies of mols of its natural ſize, in bloſſom, Fig. 
10, a ſingle plant taken from the tuft, and magnified; 

a, the male floret; ö, the female floret. Calyx : 
termed a perichetium, marked c c ; the leaflets ereR, 
ſeſſile, lanceolate, 'acuminate,. After impregnation 
of the female floret, the piſtillum riſes upward, upon 
a ſlender filiform footſtalk, ſhooting out the calyptra 
or veil d, which ſerves as.a protecting cover to the 
fruQtification. As the germen, g, approaches to ma- 
turity, the calyptra withers and falls away, and the 
germen becomes pendulous, as at fig. 11, the apex 
being cloſed by an operculum or lid, marked e. PE- 
RICARP1UM, fig. 12; the germen, ripened into a cap- 
ſule, aſſumes a reddiſh colour, and, caſting the oper- 
culum or lid, opens horizontally, and puts forth a 
double periſtoma, or fringe ; f, the outer fringe; h, 
the inner fringe; having ſixteen teeth in each. When 
the operculum falls off, the outer fringe ſprings back, 
as ſhown at 45 fig. 12; but in the ſpace of from fix 
to ten ſeconds, it folds up again, as at fig. 13, which 
exhibits a longitudinal ſeftion of the capſule, to ſhow + 
the interior column, extending from the baſe to the 
point of the capſule, and giving the operculum a pro- 
_ minent 
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migent, or pointed appearance; i, the radiated ring, 
fixed between the mouth of the capſule. and the oper- 
culum; this, and the fringe, forming a very curious 
and beautiful apparatus for the proteRtion of the ſeeds, 
Fig. 14, the more matured capſule, in the act of diſ- 
charging the ſeeds ;- which, being extremely minute, 
numerous, are light, and. wafted about by the gentleſt 
breeze, till, falling into the inequalities, of the bark of 
trees, of walls, ſtones, &c. they there take root, and 
No EE of the tree, as mouldineſs, does on, 
The: genera of moſſes, ranged under this, order by. 
Lipnzus, have been lately ſplit into ſeveral others by 
Hedwig and the other reformers. Hypnum and. 
Bryum were indeed ſo unwieldy, that it was very de- 
firable they ſhould be divided. The genera of moſſes 
as they now ſtand in Schreber, are, Phaſcum, Sphag- 
num, Gymnoſtomum, Tetraphis, Octoblepbaris, 
Splacboum, Grimmia, Encalyptra, Dycranum, Trich- 
oſtomum, Didymodon, Tortula, Weiſha, Poblia, Fu- 
naria, Bryum, Timmia, Meeſia, Bartramia, Fontinalis, 
Hypnum, Leſkia, Neckera, Buxbaumia, and Poly- 
trichum, | 
Other moſſes were placed by Linnæus in his order. 


> 


of Algæ; but they are now ſeparated from that, and. 


form. a diſtin@ order, under the name of Hr atica. 
In theſe, the ſemale fructiſications are incloſed ina veil, 
which opens at the top, and diſcharges the capſule. The 
capſule opens lengthwiſe, and is filled with numerous 
ſeeds, fixed to an elaſtic cord, formed of one or two 
ſpiral threads. Some plants are referred to this ney 
ſubdivifion on account of their agreement in general 
babit, though the female fruttification hag no veil, 
but is pac upon, or immerſed in, the ſu lance. of 
the leaf, The leaves are moſtly lobed, exhibiting a 
a net-work of veſicles; and, though dried, reviving. 
again when moiſtened with water. 8 
Hedwig obſexves, that all the female args dag 
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double calyx, or.a calyx and corolla, In ſhape and 
ſtrudture, he ſays, they greatly reſemble the proper 
moſſes, but that be never found the ſucculent threads; 
the. piſtil-like ſubſtances are however found, accoms 
panying both the germ and ripened capſule; but not 
in all the ſpecies. The capſule, Jike thoſe of the 
true moſſes, is incloſed in a veil, to which the ſtyle 
adheres; but this veil is not, as in them, looſened at 
its attachment, and raiſed along with the growing cap» 
ſule ; it tears open in two, three, or four, places, and 
has therefore been ſometimes conſidered as a petal, — 
All theſe moſſes agree in ripening their fruit, which is 
raiſed upon an elongated peduncle, and opens by 
four valves, filled with the ſeeds, attached to elaſtic 
cords. The genera comprehended under this ſubdi- 
viſion, Heearticz, are, Marchantia, liver-green; 
Re ſtar- tip; Targionia; Anthocerus; Bla- 
a z Riccia, marſh liver-wort; and Spheracarpus, 
Moſſes, by the inconſiderate mind, are generally 
deemed an uſeleſs part af the creation. That they 
are not, is evident from hence; that He who made 
them, made nothing in vain. Many of their uſes we 
know.; that they bave many more which we know 
not, is unqueſtionable, ſince there is probably no one 
thing in the univerſe of which we dare to aſſert that 
we know all its uſes. Thus much we are certain of 
with reſpett to moſſes, that as they flouriſh moſt in 
winter, and at that time cover the ground with a lively 
green, in places which would otherwiſe be naked, and 
when little verdure is elſewhere to be ſeen; ſo at the 
lame time they ſhelter and preſerve the ſeeds, roots, 
germs, and embryo plants, of many vegetables, which 
would otherwiſe periſh ; they furniſh materials for 
birds to build theit neſts; they afford a warm winter's 
retreat for ſame quadrupeds, and for numbetleſs in- 
es, which are the food of birds and fiſhes, and theſe 
again the food or delight of men. Many of them 

Vor. XIV. No. 185. Ee grow 
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on rocks and barren places, and, rotting away, 
belp to afford the means of vegetation to other plants, 
which in thoſe fituations could not otherwiſe proſper. 

Others grow in bogs and marſhes, and by continual in- 
creaſe and decay fill up and convert them either into 
fertile paſtures, or into peat-bogs, the ſource of in- 
exbauſtible fuel io the polar regions. They are ap- 
plicable alſo to many domeſtic purpoſes: the lycopo- 
diums are uſeful in dying yarn; the ſphagnum and po- 
lytrichum furniſh convenient beds for the Laplan- 
ders; the bypnums are uſed in tiling houſes, ſtopping 


crevices in walls, packing up brittle wares, and the 


roots of plants for diſtant conveyance. 

Moſſes are obſerved to thrive beſt in barren places; 
and they retain moiſture a long time without being 
diſpoſed to putrefy. Hence the gardener avails him- 
ſelf of them to cover the ſoil and pots which contain 
his tendereſt plants; for it equally defends the roots 
againſt the ſcorching ſun-beams and the ſeverity of 
the froſt. In the ſpring particularly, the roots of 
young trees and ſhrubs are liable to-be thrown out of 

the ground, eſpecially in light ſandy foils : but, if they 
are covered with- moſs, this accident never can bap- 
pen. They who raiſe trees from ſeed will find an'in- 
tereſt in attending to this remark ;. and, though moſſes 
are injurious to the bark of trees, it is nevertheleſs a 
vulgar error to ſuppoſe that they impoveriſh land. It 
is true they grow upon poor land which can ſupport 
nothing elſe; but their roots penetrate very little, in 
general bardiy a quarter of an inch, into the earth. 
Take away the moſs, and inſtead of more graſs there 
will be leſs; but, if the land be drained and manured, 
the graſs will increaſe, and the moſs vill diſappear. 
Their pharmaceutical or medicinal virtues are but 
little known, and leſs attended to. It is probabie, on 
account of their aſtringent properties, that ſome of 
them might be worth trying as a Tuccedaneum for oak. 

bark in tanning leather. 
Op 
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OapER III. ALG. 


The true algæous plants ſcarcely admit of a diſ- 
tinQtion of root, ſtem, and leaf; much leſs are we 
enabled io deſcribe the parts of the flowers. The 
genera, therefore, are diſtinguiſhed by the ſituation of 
what we ſuppoſe to be the flowers or ſeeds, or by the 


- reſemblance of the whole plant to ſome other ſub- 


ſtance we are better acquainted with. The genera 
arranged under this order by Linnæus, are as follow: 
Jungermannia, ſtar-· tip; Targionia; Marchantia, li- 
ver-green; Blaſia; Riccia, marſh liver-wort; An- 
thoceros; Lichen, liver-wort; Tremella, ſtar-jelly; 
Fucus, lea-weed, vulgarly called wrack ; Ulva, laver; 
Conferva, crow-ſike, or river-weed; and Byflus. 
Some of theſe genera, approaching more nearly to 
the economy of moſles, yet differing. from them in 
eſſential character, gave occaſion to the latter bota- 
niſts to remove them into the intermediate ſubdi- 
viſion HzyaTicz, above explained. So that the 
plants now ſtanding in this order, are only the Lichen, 
Tremella, Fucus, Ulva, Conferva, and Byſſus. In 
ſeveral of theſe, a diſcovery of the mode of propa- 
gation ſeems to have baffled the moſt indefatigable re- 
ſeaxch, and ſtill remains a ſubje&t of much doubt. 
According to Dr. Withering, the frufifications are to 
be found either in a kind of ſaucers or tubercles, as 
in Lichen; in globular bladders, aſſuming the ap- 
pearance of a berry, as in Fucus, Plate X. fig. 26; 
or diſperſed through the ſubſtance of the plant, as in 
Ulva. We ſhall ſtate, in this place, the ſeveral con- 
jeQures relative to the mode of propagation in theſe. 


plants, becauſe it is an inquiry eſſential to the know- 


ledge of Botany. | 

The foliage or frond of the Lichen, varies conſi- 

derably in different plants. In ſome the ſubſtance is 

ſoft and fleſhy ; in others it is hard and tough, like 

leather : in ſome again it is membranaceous or fi- 
| E e 2 | brous ; 
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brous;. jelly-like, or horo-like ; or reſembling calca- 
reous earth; and in ſome it even poſſeſſes irritability, 
or aàn appearance of ſenſation. In the Lichen cilia- 
ris, the fringes at the extremities deſtined to take root, 
and the downy matter on the ſurface, have nothing to 
do with the parts of fructification. Theſe are to be 
found in the concave faucers above-mentioned, or in 
convex targets or warts, either on the ſame or on a 
different plant. They both ariſe from a kind of knot 
on the under ſurface of the frond. The warts change 
to a brown, and then to a black, colour at the top; 
but, before they become brown, a perpendicular ſee- 
tion through one of them diſcovers a ſingle or dou- 
ble tell buried in the tender pulp of the plant, and 
filed with a granulated ſubſtance. Whenever the 
top of this wart or tubercle turns black, the granu- 
lated maſs has then eſcaped through it, and only a 
kind of jelly remains in the cells; which, however, 
ſoon vaniſhes, whilſt the whole tubercle becomes 
black and hard. This proceſs is performed in a very 
ſhort time. The riſing particle, which is deſtined to 
form a concave ſaucer, becomes hollow and green at 
the top; through which if we make a perpendicular 
ſeQtion, we find fibres radiating from its centre, and 
forming a ſemicircle, bounded by a more opake line. 
As this continues growing, the ſaucer becomes larger, 
and more and more open. Its cavity is at firſt reddiſh, 
gradually becoming darker. At length it becomes a 
perfe& ſaucer, either fitting, or ſupported on a ſhort 
footſtalk ; its border is either ſcolloped or entire, 
black within when moiſt, and greyiſh when dry, If 
we now cut the ſaucer through, and examine a ver- 
tical ſection of it in a little water, we ſhall find, imme- 
diately under the black cruſt at top, the ſeeds diſpoſed 
in ſtraight perpendicular columns. When very highly 
magnißed, theſe ſeeds appear egg-ſhaped, but marked 
with a diſtinct groove tranſverſely. No unprejudiced 
perſon can therefore doubt but that the warts * 2 
- 6 2 8 C 


— tops ae the male, , and the faucets the female, 
bac: > 

The ſaucers, in all the peeies of Licheg, reſemble 
the above in the mode 6f flowering, and in the ſame 
diſpoſition of their ftvit.' Tbe male flowers are alſo 
fimilar, whether contained like thoſe ef the Lichen 
ciliatis in tbe ſubſtance” of the plant, or as in others 
on its ſurface. In ſome ſpecies they are fourrd on the 
extremities of the branches in others on the edges ; 
and in othets again on the under ſurface, where they 
ſometimes form circles ſomewhat reſembling ſaueers, 
The Natural CharaQets and Sub-diviſtons of the 
Lichens, are tberefote {as follow: ' Male; Scattered 
wart-ike ſubſtapces. Pemble. Smooth faueers of 
tabercles, in which the ſeedt ere imbedded Sub- di- 
viſtons. 1. Subſtate Hike powder. 2. Craftattons, - 
granvhated ; with black ſittes; with tubercles; with 
faucers; or With'both tübereles and ſaucers. 3. Cruſ- 
taccous, tiled; ſpreading, flat; fixed * ſub- 
Rhee oh Whith it grows. 4. Sothewhat eraſticcos; 
tfalike, tiled;  loble. ' g. Somewhit ertiſtacebüs; 
bearing cups ſhaped like a jelly-glafs, 6: Soffiewhar 
ea 6ds; ſhrub-like ; ſhooting int branches re- 
ſethbling a ſhrub; or branebes of ebral. 5. Som- 
what cruſtaceous; Mread-Ike. 8. Leafy; befdaceeus. 
9. Rot Hffgle; in the Entre of the platt. 10. Fo- 
ſiage tough, like leather. 11. Gelatinows'; Mins; 
nen ffem und: moift, like jelly. % d 


. * TP 
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The delineations we ſhall give of the fruftifications 
of this very obſcure order of plants, ate taken from 
the new edition of Dr. Withering's excellent arranges 
ment; the value of which cat only be eſtimated: by 
their correttneſs, and ſtrict conformity wich nature. 
Fig. ty Plate XV. is a frond of the Lichen tiliaris, 
ſtrongly magnified to ſhow the parts; as, the male 
h or overs in the ſubſtanee of the plant; 5, The 


female 
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female flower; cc, the fringes which expand from 
the ends of the branches, and ſtrike root; dd, 
younger ſhoots, which have not yet given out their 
fibres. or. fringe. Fig. 16, a part of the crenulated 
lichen, to ſhow the fruQtifications; e, the ſaucers, 
red tuſt-colour, varying in ſize, border the ſame, 
very fively ſcalloped; cruſt grey; f, four of the fruc- 
tifications conſiderably magnified. Theſe lichens are 
found on rocks and trees, and upon the large flints 
on the moſt elevated parts of the back of the Iſle of 
Wight. Fig. 17, part of the tricoloured lichen, a very 
beautiful ſpecies ; the ſaucers, g, orange-coloured, bor- 
der pale brown; cruſt dull green; the ſaucers very 
minute, and deeply bollowed; h, four of the ſaucers 
magnified, to. ſhow the elegance of their ſtructure; i, 
a ſingle ſaucer taken from the plant and magnified. 
I ̃ be lichens, though generally looked upon as un- 
worthy of notice, are of ſome conſequence in the 
ceconomy of nature, and afford the firſt foundation 
for vegetation. The cruſtaceous kinds fix upon the 
bareſt rocks, and are nouriſhed by ſuch ſlender ſup- 
plies as the air and the rains afford them. When 
theſe die, they are converted into a very fine earth, 
in which the tiled lichens find, nouriſhment; and, 
when theſe putreſy, and fall to duſt, various moſſes, 
as the Bryum, Hypnum, &c. occupy their place; 
and in length of time, when theſe periſh in their 
turn, there is a ſufficiency of ſoil, in which other 
plants, and even trees, take root. This proceſs of 
nature is ſufficiently apparent upon the ſmooth and 
barren rocks near the ſea-ſhore. Many of the lichens 
' alſo afford a grateful food to goats; and the rein-deer, 
which. conſtitutes the whole œconomy of the Laplan- 
ders, and ſupports many thouſand inhabitants, lives 
upon one of the ſpecies of theſe humble plants. 
Many of them afford colours for dying. One of 
them, brought from the Canary Iſlands, viz. the 
orchel, or argol, makes a very conſiderable . 
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of traffic. It is not improbable, that ſome of the 
ſpecies growing in our own iſland may afford very 


beautiful and uſeful colours; but this matter has not 


been ſufficiently examined. Mr. Hellot gives us the 
following proceſs, for diſcovering whether any of 
theſe plants yield a red or purple colour: 4+ Pat about 
a quarter of an ounce of the plant- in queſtion into a 
ſmall glaſs; moiſten it well with equal parts of ſtrong 
lime-water and ſpirit of ſal ammoniac; or the ſpirit 
of ſal ammoniac made with quick-lime will do, with- 
out lime-water. Tie a wet bladder cloſe over: the 
top of the veſſel, and let it ſtand” three or four days. 
If any colour is likely to be obtained, the ſmall 
quantity of liquor in the glaſs will be of a deep crim- 
ſon red; and the plant will retain the ſame colour 
when the liquor is all dried up. If neither the liquor 
nor the plant have taken any colour, it is needleſs to 
make further trials on that ſpecies.” n. 

-  .Fuc1,.or SZSA-WE EDS. E 

No ſubjett in botany, perhaps, has been fo little 
attended to as the inveſtigation of marine plants; 
though from their variety and beauty, and the ſingu- 
larity of their ſtructure, it is ſurpriſing that the atten- 
tion of the ancients was never excited by them. 
Among the moderns, the public have now a work of 
ſingular merit to encourage, in the Nereis Britan- 
nica, or Botanic Deſcription of Britiſn Marine Plants,” 
by John Stackhouſe, Eſq. And alſo a very elegant 
tract, by Major Velley; full of information, on the 
% Mode of Propagation peculiar to Sea- Plants.“ 
From theſe intereſting pages we ſhall endeavour to 
furniſh the young botaniſt with a pretty accurate idea 


of the principles of fructifieation in the Fucus. 


& If ve except the hiſtory of. the fucuſes written 
by Gmelin, who, with much ingenuity and experi- 
mental knowledge, has endeavoured to elueidate the 
my ſterious principle by which their propagation: is 
en i effected; 
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effected; and the general ohſervations of l on 
this head,” with reſpe& to the cry piogamous clals; ii 
may be difficult (o point out the — from whepce 
any material information is to be derived, reſpeRlng 
the economy of nature in the origin and mode of in- 
creaſe peculiar to this numerous branch of the Algæ. 
For while we have cauſe to lament that the remarks 
which caſually occur upon this particular ſubject in 
the celebrated work of Baſter are ſo very few, an 
confined only to two or three ſpecies; we may fin 
as little reaſon to be ſatisfied with the ingenious but 
ſpeculative. theory which Reaumur bas given, in the 
_ Ada Gallica, upon the floreſcence of the fucys, It 
_ muſt be allowed chat many deſcriptions, which we 
meet with in various botanical works, with reſpect to 
the fruQtification of marine plants, appear rather to 
be founded on the analogy ſuppoſed to exiſt between 
vegetables in general, than on any actual obſerva- 
tions reſulting from a ſeries of experimental diſcove- 
ries. To this it may be — that much informa- 
tion cannot reaſonably be e from the curſory 
remarks of thoſe, who — — and caſual viſiis ip 
the ſea - ore: when the want of ſeaſonable opportu 

nities to: attend repeatedly to the gradual — — 
which theſe plants may undergo, mult render Range 
ful the ge <ſpan and —— — the at- 
tempts, of the mo aus inveſtigators. 

„It ought —2 matter of ſurpriſe, that fo 
{mall a _ of nn ſhould have, een commy- 
nicatod to the public by L innæus with reſpe& to 1 
extenſive genera of fucuſes and confervas. It mult 
gather excite our aſtoniſhment, that, in the immenſc 
ebaos of the vegetable world, which became harmo- 
nized and reduced to order by his arduous and un- 
exampled aſſiduity, even the minuteſt parts ſhou 
bave been brought forward, and ſeparated under ſuch 
judicious and — gy diſtinctions; hat the pro- 
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theory may prevail as to the mode of propagation pe- 
culiar to each, muſt be unqueſtionably facilitated and 
promoted. An appeal from any part of a ſyſtem, which 
from its diſtinguiſhed excellence. has juſtly ſuper- 
ſeded all others, muſt appear under an unfavourable 
aſpeQ. Yet it is to be obſerved, that the principle 
itſelf on which Linnæus has eſtabliſhed his ſyſtem, 
did not by any means appear clearly aſcertained to its 
illuſtrious author, as far as relates to that particular 

rt of vegetable hiſtory which comes under our 
ent conſideration: although from the definitions of 
the generic characters, which he has given of the ſea- 
plants, as well as from data laid down in ſundry parts 
of his works, he-ſhows how ſtrongly inclined he was 
10 extend his hypotheſis, even to thoſe undefined 
parts of vegetation, which, either from their extreme 
{implicity or minuteneſs, have vindicated the pro- 
priety of their being fixed under an anomalous ar- 
rangement with reſpett to the ſexual ſyſtem. 
% We may not probably find, in the whole circle 
of natural hiſtory, a work more adapted to convey 
inſtruction, or which carries with it a fairer claim 
to pre-eminence, than the Philoſophia Botanica of 
this author: nor merely as being the ground-work of 
the ſyſtem it is meant to eſtabliſh, or for the preciſion 
and beautiful mode of arrangement, which appears 
in every part of it; but as affording ſatisfatory proofs 
of the importance of that ſcience, which is ſo evi- 
dently calculated to diſplay the wonderful economy of 
Creative Wiſdom. It may in ſome meaſure counter- 
balance the regret which muſt naturally ariſe in the 
inquiſitive mind, from the very ſuccin& and compen- 
dious manner in which this work is compriſed, to find 
that many of the moſt important aphoriſms cantained 
in it, have given riſeto ſeveral intereſting philoſophical 
diſquiſitions, publiſhed under the auſpices and appro- 
bation of Linnæus bimſelf, in a well-known work, en- 
titled Amænitates Academice. Among theſe, one tract 
You, XIV. No. 186. Ff M0 
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in particular may be conſidered 2s a curious and ſatis- 
factory illuſtration of thoſe data on which the ſexual 
ſyſtem more immediately depends. Here we find ex- 
emplified the protecting influence of nature, adapted 
to all the varied exigencies of her extenſive families. 
-Among the inſtances of this admirable economy, we 
do not meet with one more ſingularly impreſſive than 
that which occurs in the ſubmerſed aquatic plants. 
Several of theſe, at the critical period of their floreſ- 
cence, and at no ether time, are obſerved to emerge 
_ Juſt above the ſurface: of the water, that the fertiliz- 
ing effluvia, unobſtructed in the lighter medium of 
the atmoſphere, may without interruption attain its 
deſtined ſtation : which end being accompliſhed, they 
ſoon after ſubſide. If in plants of this deſcription, pro- 
duced in tranquil waters, fuch.extraordinary proviſion 
for the propagation. of their ſeveral ſpecics is found to 
be expedient; and, on the other hand, the powers 
of nature, according to the doftrine laid-down in the 
ſyſtem, continue to ad by general and unvarying 
laws: it mult neceſſarily. occaſion ſome difficulty to 
account for the propagation of that numerous tribe 
of plants, which, though permanently fixed, and fre- 
quently at conſiderable depths. in the ocean, find an 
element congenial to their mode of increaſe. But 
here our inquiries are no longer ſupported by that 
analogy, which accompanies the known laws and 
progreſſive ſtate of vegetation. Upon the firſt exa- 
mination of a marine plant, it muſt appear, that the 
compariſon, which bas been made between the latteal 
veſſels in animals, and the fibres of roots in terreſtrial 
plants, does not in any degree extend to the former. 
The roots of the ſucus, ſo far from preparing and 
diſtributing che alimentary juices by abſorbent vel- _ 
ſels, ſeem by their durable and impervious texture, 
only calculated to ſecure to themſelves a ſtation. 
We find them attached to the ſmoothelt ſtones and 
otherbodies, utterly incapable of affording any kind of 
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fiuttition. From the evident properties of their roots; 
as well as from their general ſtructure, theſe plants 
do not ſeem to poſſeſs a ſeries of, veſſels, by which 
the fluids are propelled. It is true, chis deſect is. in 
many ſpecies amply compenſated for, by numetous 
pores variouſly; interſperſed throughout the ſurface 
of the frons. To aſcertain-this fact, it has been in- 
geniouſly remarked, that, if a dried ſpecimen be im- 
merſed in water, it will ſoon acquire its former tone 
and ſtate; but, if the experiment be only partially 
applied, then that part, which is kept free from moiſ- 
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argument, that the fucuſes, as far. as the experiment 
has been made, do not poſſeſs any; veſſels, by which 
the fluids may be diſtributed, agreeably to the more 
ordinary proceſs of natur eee. 0 274 Hh 
lt may in this place not-be improper to examine 
the theory laid down by a celebrated French natural- 
ilt, in the catly part of the preſent century, relative 
to the floreſcence, which has been aſcribed to theſe 
plants in common with all others; and made a leading 
principle of the ſextual ſyſtem. Reaumur, the author 
alluded to imagined he had diſcovered in the Fucus 
veſiculoſus, and in the Fucus ſerratus, both flowers 
and ſeeds; the former of theſe, indiſcriminately oc- 
cupying the ſur face of the frons. He deſcribes each 
flower as a tuſt of extremely minute threads or fila- 
ments, the longeſt of them not being a line in length; 


yet, aſter ihe moſt accurate inveſtigalion, he acknow- 


ledges he was not able to diſcover the antheræ at the 
exiremities of theſe threads, ſo nece ſſary to eſtabliſſi 
the function of the ſtamens; and of courſe was pre- 
vented from determining their preciſe character. In 
order to get over this difficulty, be confidently main- 
tains the probability of the, antheræ having fallen off 
at the time when ibe filaments firſt di ſcloſed them- 


hich, are htuated at the extremities. of the leaves, 
aA . Fifa 5 | are 


ture, will continue arid and lifeleſs. A concluſive - 
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ſelxes: ang further obſerves, that thoſe flowers only, - 


5 - > = — — — — 
— E AG „— — —— r = . . ——_— = — — 2 — —— — 

— — — — —— — — — — — — — 2 — — — — — a — —_— 

— — >. EA 4 : — —— 57 i Kc. A. WAR CS Tr Te nr — — 2 — 

ps oo, > — 2. 2 = "0 "JE ons K * Os ©: "7 2 3 Ss «+ % 1 8 — 
3 i 2 2 — 1 2 2 = — — — — : 2 — ——— — = 3 _ — = E D224 — 
- - ——— 1 — 3 * "——— > * _ . —I 

In — * — Z 5 — * 2 — — — 2 

— — _ - — * * nap an 


Ct | 
= . 
{Þ 
4 
1270 
1 
1 
1 
14 1 

Fj 
iS: 
| | 
* 

* 

498 
[0 

: 
1 þ 
, N 


228 NATURAL HISTORY 

are inſlrumental in promoting the grains or ſeeds 
contained therein, The aperture, through which 
theſe threads appear, he conſiders as the calyx. - In 
| feveral other ſpecies, he obſerved the ſmall veſfels or 
capſutes contained in the ſwollen and diſtended ſum- 


mits of the leaves; but not the ſmalleſt appearance 


of thofe threads or ſuppoſed. florab parts. In others 
again, theſe laſt were very viſible, without the for- 
mer: for inſtance, the Fucus nodoſus and Fucus ca- 
naliculatus, exhibited very diſtinQly their ſeed- veſſelo, 
but were entirely deſtitute of the filaments. Our au- 
thor therefore takes it for granted, that the plants 
were not examined at the time of their flowering. 
Again, in the Fucus palmatus, he found the ſurface 
in a manner covered with thoſe minute cluſters of 
hairs or flowers, obſervable in the Fucus veſiculoſus: 
but, after the moſt acute inſpt tion, he was not able 
to trace out any reſemblance to ſeeds or capſules. 

6 Baſter and Gmelin have already ſhown that the 
theory of Reaumur is evidently expoſed to the follow- 
ing objzeQtions. Firſt, That, as the fine capillary fila- 
menis were always deſtitute of the antheræ, they could 
not be conſidered as · ihe flowers. Secondly, That as 
the furface of the frons was, in ſome fpecies, perfeQ! 
entire, without having the ſmalleſt appearance of thoſe 
filaments, and yet abounded with the granulated 
veſſels or ſeeds; while others again diſcovered not 
the leaſt ſigns of any grains or capſules, and yet were 
overſpread on every part with the faſcicles of flowers: 
i ſhould follow, that the parts in queſtion are, with 
relpe to the ſyſtem, entirely independent of each 
other. And in addition io theſe remarks, it muſt 


not be emitted, that Linnæus, in his own editions 
of the Genera Plantarum, publiſhed before Batter - 


made his objeQtions to Reaumur, had ſhown his want 
of confidence in the affertions' of that author, relat- 
ing io the male flowers, by ſubjoining ta his defini- 
won his uſual fign of donbting. But à more e 
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and convincing proof of this being the fact, and 
which it was hardly poſſible could have eſcaped the 
obſervationof Reaumur, is, that choſe filaments, con- 
trary to the very nature and property of the ſtate of 
floreſcence, are diſtinAly ſeen un the ſurface. of the 
plant, in its earlieſt and moſt tender Rate, when it 1s 
{o extremely {mall as hardly to have attained its 
natural form. They are alſo equally viſible, when 
the diſtended ſummits are in a final ſtate of decay: 
and during the ſucceſſive periods, "theſe ſmall fila- 
ments do not undergo any viſible change. Since, 
then, they are deſtitute of thoſe parts which conſti- 
tute the eſſential properties of the flower; ſince they 
are fo evidemly repugnant to every principle of 
analogy ; fome.other ule, in conformity to the ſtrue- 
ture. of the plant, muſt be aſſigned to them. And 
from the experiment noticed above, and originally 
made by Reaumur, they may, with much more pro- 
bability,: be conſidered either as ſecretory ducts, or 
as veſſels deſigned for conveying nouriſbment to the 
frons. And thus nature may compenſate for the 
want of chat ſupply, which land-plants, by means of 
their porous radicles, extract from the ſoil in which 
they are immoveably fixed; while the roots of the 
former ſeem calculated merely to countera@ the fluc- 
tuating ſlate to which they are inceſſantly expoſed. 

« Hence we may obſerve the wiſdom of Provi- 
dence furniſhing to the different kinds of vegetables, 
properties adapted to their different fituations. And 
while we ſurvey the great diverſity in the form, ſize, 
and ſituation, of ſeeds, in the vegetable productions 
of the earth; we cannot fail to remark the general 
uniformity, in point of fituation, as well as ſimila- 
rity of form and fize, in the organs of propagation 
throughout this extenſive part of the algæ. In many 
of the fucuſes, the ſeeds or capſules are found fixed 
im the leaf or frons. And in others of a more fili- 
form ftruQure, as alſo in many of the Confervas, 
they are imbedded in the diſtended ſummits of the 
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pinulas on the ſides and at the extremities of ihe 
frons, or in ſmall axillary globules formed at the baſe 
of the finer branchlets. Inaſmuch then as relates to 
the production, ſituation; and habit, of theſe minute 
grains or ſeeds, the fucus and conferva do not ſeem 
to differ. It is not unuſual to obſerve in the fame 
ſpecimen; by the aſſiſtance of a microſcope, many 
of the -opaque grains diltinaly formed and conglo- 
merated together, beneath the ſurface of the frons ; 
while, in other branches, a faint cloudy appearance 
is the only fign-which marks an approaching tendency 
to the ſame ſtate of matarity. If any floreſcence 
preceded the fruttification of - theſe plants, it might 
be ſought for in fimilar' inſtances: yet not the ſmalleſt 
appearance, which could in reality juſlify this gene- 
rally- received hypotheſis, is to be found. It is wor- 
thy of notice, that Redumur had not been able to 
diſcover theſe florat parts on more than five or fix 
ſpecies throughout the very numerous genus of the 
fue us: and yet, circumfcribed as his theory undoubt- 
edly is, and unfouided as it appears to be: the gene- 
ric charatter of thoſe plants ds long been eſtabliſhed 
upon it. Tt was notiiprbbable that Linnæus ſhould 
have negleded to avait imſelf of a difcovery ſo 
ſavourable to his ſyſtem, and under the ſanttion of 
that reſpectable author. From what has been ad- 
vanced, it appears that nature, in the formation and 
ſtructure of this branch of the algas, has deviated 
from her general mode of operation: andy as there 
are not any prooſs produced of a ſtate of floreſcence 
attending theſe plants, it is highly probable, that, in 
this inſtance, ſhe may have recourſe to a ſimple and 
ſelf. efficient mode of propagation, independent of 
any external e ceſſorial aid, and totally different from 
the principle on which the ſexual ſyſtem is founded: 
It may be proper to obſerve, that the opinion is ſhel- 
tered under the authorities of Gmelin and Gertner; 
although the latter of theſe. authors ſeem to gg 
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his hypotheſis in too general and excluſive a manner, 
Gmelin obſerves, that it would not be leſs abſurd to 
"require, than difficult to attempt, an explanation of 
the natural proceſs which takes place in the original 
formation of the granulated veſſels diſcovered in the 
fucuſes, -We muſt ever be at a loſs, when we ap- 
proach towards the firſt principles of any efficient 
cauſe. The ſame inexplicable difficulties occur in the 
regenerating ſprings of animal life. All that can ra- 
tionally be aſſerted, is, that from theſe and ſimilar 
obſervations, it appears, that it hath pleaſed the great 
Author of Nature to produce the ſame effects by a 
more ſimple proceſs in ſome inſtances than in others: 
and that, in the various ſpecies now under conſider- 
ation, it ſhould ſeem to be ordained, that a ſelſ. effi- 
cient power, efſemially exiſting in theſe plants, an- 
{wers every purpoſe conducive to their propagation. 

“ For a more particular elucidation of this ſub- 
ject, it may be proper to conſult the work of Gmelin, 
who further obſerves, that in the plants now under 
conſideration, a gradual proceſs may be traced from 
thoſe, which are uniſexual, to others ſtil] more fimple, 
and which are perfectly aſexual. To the firſt of theſe 
diſtinctions Gezrtner attributes the fructification of 
the more perfect ſucuſes, which he maintains are pro- 
pagated by actual ſeeds. Under the latter diviſion, 
the ſame author: has decidedly fixed many of the fu- 
cules, and all the confervas without exception. 

It may be necellary briefly to notice the defini- 
tions, which Gertner has given of vegetable propa- 
gation, in order more clearly to underſtand that part 
of his theory which is applied to the extenſive genus 
of confervas. He conliders the ſource of vegetation 
as dependent on a two-fold principle. One of theſe, 
by virtue of an inherent vital force, operates without 
any impregnation, in producing a diltin& and per- 
fett epitome of the mature plant, fimply from the 
medullary ſubſtance, The other, by an operation 
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of the organized parts, digeſts and ſeparates 

ſecretions-from the general maſs, till at length, by a 
more complex proceſs, an entire new organized body 
is produced, and the exatt rudiments of plants are 
formed in diſtin and appropriate parts. This is 
termed frud: fication, as producing feeds: the former, 
is conſidered as a ſimple proliſerous mode of in- 
creaſe. The author then applics theſe principles to 
the different parts of the cryptogamous claſs. All 
the conſervas, whether capillary or beaded (monili- 
formes), he maintains, are entirely deſtitute of ſeeds, 
and have noteven the ſhadow of affinity to the ſexual 
ſyſtem. The moniliform or beaded confervas, e. g. 
Confera corallinoides, and others, throw out from 
their greater joints, {mall lateral filaments of the ſame 


form and firaQture; which conſtitute the only ſource - 


of propagation, by a procels very ſimple in ufelf; as 
one or ſometimes two of theſe joints are, by the mere 
intumeſcence of their internal ſubſtance, converted 
into a fingle globule; which, aſter it hath ſeparated 
from the original ſtack, immediately adheres to the 
Tock or body on which it bappens to light, and from 
the upper part extends itſelf into a new joint; till at 
length it grows up into the exadt form and ſimili- 
iude of the prpliferous parent plant. Theſe glo- 
| bules, Griger obſerves, have a very ſtrong reſem- 
blance ta the fruQified-parts of planis, in their tex- 
ture as well as in their form and colour; yet, upon 
examination, he affirms, they will be found to be 
ſimple germens, conſiſting of mere medullary ſub- 
ſtance, contained in a homogeneous bark or cover- 
ing: from which circumſtance, as well as from the 
confluence of thoſe joints into a globule, he main- 
tains, that they do not depend upon any other prin- 
ciple than. the ſimple faculty of vegetation for their 
mode of increaſe. But, although Gzrtiner aſſerts that 
the confervas, as well as all thoſe fucuſes which are 
membranaceous, are ſubjett only to a 3 
> 8 | | mode 
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mode of increaſe; yet we have the cleareſt proofs, 
that many of the latter derived their propagation from 
ſeeds, in every reſpe& as unequivocally as thoſe fu- 
.cuſes which have been deemed more perfect. The 
Fucus rubens, i. e. the crenatus of Gmelin, is truly 
membranaceous, very thin in its texture, and nearly 
tranſparent. The central nerve, which pervades the 
frond, frequently branches off in oppoſite direttions, 
producing. numerous leaves, which at firſt fight may 
appear as the deciduous. offsprings of the proliferous 
parent ſtock. The margins of theſe leaves are often- 
times cloſely fringed with minute ſpines; each of 
which in time becomes .a kind of capſule, contain- 
ing many ſeeds of a faint purple colour. Not one 
of theſe ſeeds, when magnified, appears. much larger 
than a particle of ſand, The Fucus crifpatus of Hud- 
ſon, although as delicate in its texture as the fineſt 
ulva, contains within its ſegments minute innate veſi- 
cles, which. abound with a remarkable quantity of 
grains or ſeeds, in every reſpect very ſimilar to thoſe 
which are obſerved in the perfect plants of this genus. 
Several other membranaceous fucuſes, which have 
been (in the Syſt. Nat.) lately ſeparated from the reſt, 
as being ſuppoſed ſubjeQ only toa proliferous increaſe, 
leave us no reaſon to imagine that they are deſtitute 
of ſeeds, Even Gmelin, who (in Hiſt. Fucor.) ſeems 
firſt to have eſtabliſhed that diviſion, deſcribes a plant 
of this order, the margins of which were ſurrounded 
with opaque globules; and without being prejudiced 
in favour of his former opinion, candidly endeavours 
to account for the cauſe of this appearance, by attri- 
buting it in ſome degree to a ſtate of matureſcence: 
which, according to the more ordinary courſe of na- 
ture, had produced thoſe repoſitories for ſeeds, on 
which the propagation of the ſpecies might probably 
depend. | 

A proper generic diſtinttion between the fucus 
and conferva does not yet appear to be eſtabliſhed, as 

Vor. XIV. No, 186, Gg the 
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the characters of both genera are ſometimes blerided 
together. The tranſverſe diaphragms and joints, the 

tenuity and capillary ſtructure, are the common ob- 

vious marks of diftinQtion in the Confervas. Yet we 

find fome ſpecies of the latter deſcribed as not being 
jointed; while ſome of the fucuſes are furniſhed with 

diaphragms. The genus Ulva ftill adds to the con- 
fuſion, by ſometimes partaking of the properties pe- 
culiar to each of the former. The Ulva capillaris of 
Hudſon, for inſtance, has been frequently found with 
ſpherical veſicles in great abundance at the extreme 
branches; in which may be difcovered ſeveral pear- 
ſhaped grains or feeds, hardly differing in colour 
from the reſt of the plant: from this circumſtance it 
might rank with the Fucus. The Ulva articulata, in 
its jointed appearance, approaches very nearly to the 
character of the Conferva: while the Fucus filum 
exbibits a ſeries of diaphragms, which might juſtify 
its being added to the laſt-mentioned genus. The 
Fucus incurvus ſeems to unite the diſtinctions of 
both genera; for the pinnulas, in the recent plant, 
when held to the light, frequently diſcover a regular 
courſe of ſeptas, which are not to be obſerved in the 
other parts of the facus. The inflated leaves of the 
Fucus filiquoſus, which, from their ſtrong reſem- 
blance to pods, have furniſhed this plant with its tri- 
vial name, are ſubdivided by diaphragms that are 
even palpable. 

„It has frequently been remarked, that Nature 
proceeds, as by a regularly-extended chain, from 
plants of the moſt ſimple and unorganized ſtate, to 
others, which, from being more complex in their 
ſtrutture, are therefore deemed more perfe&. This 
favourite idea of a connecting ſeries, ſeems to have 
been followed by a more appoſite compariſon of an 
ingenious author, who, obſerving in how cloſe and 
inſeparable a manner the orders of Nature are ſome- 
times blended together, illuſtrates the proceſs by a 


metaphor 7 
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metaphor, drawn from the interwoven meſhes of a 
net, which are united together by a multifarious con- 
nedtion. Without contending for the juſtneſs of the 
application to the plants in queſtion, and which are 
reckoned among the primary and moſt ſimple of the 
natural orders ; certain it is, that the Conferva, Ulva, 
and Fucus, are not at preſent ſeparated by fixed and 
permanent generic diſtinctions, and that they ſome- 
times participate in properties peculiar to each. The 
Ulva articulata, for inſtance, notwithſtanding its ſtrik- 
ing reſemblance to the Conferva, is conſidered by 
Lightfoot as a Fucus; the Conferva fiſtuloſa of Dil- 
lenius (i, e. Conferva tubuloſa, of Hudſon) is placed 

under the genus Ulva by Linnæus. | 
« Gzertner readily admits that the more perfect Fu- 
cuſes are produced from ſeeds, and as confidently 
maintains, that the extenſive genus of Confervas de- 
rive their propagation from a totally different ſource; 
and that, in ſeveral ſpecies of the latter, it is effected 
ſolely by the ſmall lateral filaments, which from. in- 
tumeſcence allume the form of globules, and, falling 
off ſpontaneouſly from the branches, become in their 
turn the ſources of a proliferous increaſe. There 
are, however, beyond a doubt, many conſervas, 
which at particular ſeaſons produce opaque granu- 
lated veflels or ſeeds, contained within thoſe very 
lobules, probably, which this author mentions as 
ing in themſelves the original and only ſource of 
increale. He has unfortunately fixed upon the Con- 
ferva corallinoides; a ſpecies, of all others, leaſt fa- 
vourable to his hypotheſis. This conferva is of fo 
fimple a texture, that it has the appearance of a fine 
tubular tranſparent membrane, which at length ac- 
quires a beautiful crimſon fluid. In this tate, it is 
ſometimes, but not frequently, diſcovered, with dark 
clulters or protuberances ſurrounding the joints. 
Theſe, when under the microſcope, are found to 
contain a great number of dark purple ovate veſſels; 
Gg2- but 
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but whether the latter are ſeeds, or only pericarpiums 
containing more minute particles, does not appear. 


If the plant at this time be placed between papers, it 


will ſoon diſcharge its interior crimſon fluid, leaving 
only a jointed tranſparent film, the veſſels at the 
Joints excepted, which retain a degree of ſolidity and 
opacity very different from the other part of the 
plant. Now, as theſe granulated bodies are ſo very 
diſtin from the internal ſubſtance of the Conferva, 


It is highly probable they are formed by that pro- 


ceſs and peculiar ſeparation of the general maſs on 
which Gertner ſcientifically eſtabliſhes the origin of 
ſeeds, in contradiction to the ſimple increaſe of me- 
dullary ſubſtance on which he has founded the prin- 
ciple of propagation by germens. In ſhort, that, by 
a ſecretion of the fluid, an entire new organized body 
is formed; or, in other words, the pericarpiums or 
ſeeds. If then, according to this author's mode of 
reaſoning, the grains contained in the more perfect 
Fucuſes are actual ſeeds, and the ſources of increaſe, 
it ſhould follow, from the inſtances juſt given, and 
from others which might be —— that the Con- 
fervas alſo derive their propagation from the ſame 
principle. 

& This opinion ſhould ſeem more probable than 
that laid down by Gzrtner, becauſe the origin of all 
theſe plants is imperceptibly ſmall; fince we find 
them growing upon the ſmootheſt and moſt gloſſy 
ſurfaces of plants, and as frequently upon the fineſt 
capillary branches of Fucuſes, full as minute as the 
Confervas that are attached to them. In theſe fine 
branches, however, there muſt be ſome nidus, or 
repoſitory, ſufficiently capable of affording ſhelter 
and protection to thoſe minute ſeminal atoms, which 
eſcape from veſſels ſimilar to thoſe before deſcribed. 
Neither is it eaſy to conceive in what manner the 
mode of propagation could fucceed, according to 
Gertner's theory; for, as the Confervas are fre- 

quently 
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quently of an equal fize with thoſe branches which 
ſupport them, it is by no means probable, that the 
jointed globule of a Conferva (if this be the author's 
meaning) could ſo inſtantaneoully attach itſelf to ſuch 
a body, and with tenacity ſufficient to reſiſt the con- 
ſtant collifion of tides. That the globules conſiſt of 
the medullary ſubſtance of the plant itſelf is readily - 
admitted ; at the ſame time it muſt be allowed, that all 
the Confervas, which produce the granulated veſſels 
or ſeeds imbedded in thoſe globules, bear a ſtriking 
reſemblance, in their mode of propagation, to the 
more perfect Fucuſes; and, not being apparently ſub- 
Jett to the laws of floreſcence, attain their ſtate of frutti- 
fication in a manner exactly ſimilar to that which bas 
been aſcribed to the latter; from an inherent ſelf- 
efficient principle, equivalent indeed, though entirely 
different, to that on which the ſexual diſtinQion 1s 
founded.” | 
The generic character and ſubdiviſions of the Fu- 
cus, aſſumed by Prof: fſor Martyn and Dr. Wither- 
ing, are as follow: Fructification, conſiſting of ca 
ſule-like globules, or of granulations within the ſub- 
ſtance of the plant, with a perforation above them. 
Male: Velicles ſmooth, hollow, with villoſe hairs 
within, interwoven, Female: Velicles ſmooth, filled 
with jelly, ſprinkled with immerſed grains prominent 
at the tip. Seeds, ſolitary. The eſſential character 
cannot, in the preſent ſtate of things, be fully aſcer- 
tained. The ſubdiviſions by Dr. Withering are as 
follow: 1. Fucus with bladders in the ſubſtance of 
the leaf. 2. With the leaves pod-like. g. With the 
branches of the frond jointed, like a necklace. 
4. With the frong flat, midribbed ; opake, or elſe pel- 
tuctd. 5, The frond flat, but ribleis; opake, or elſe 
pellucid. 6. Branches of the frond cylindrical; and 
either opake, or pellucid. 7. Frond capillary, di- 
vided alſo into opake, and pellucid. 
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ExAMPLEs for INVESTICGATION. 


The ſubjeas we ſhall now delineate, are taken 
from Major Velley's recent publication ; the firſt of 
which is the Fucus veſiculoſus, or ſea-oak ; being 
ane of thoſe containing bladders. This fucus com- 
mences its vegetation by a frond or ſingle leaf, and 
grows upon the ſurfaces of rocks and ſheljs. Its baſe 
ars like a thin glutinous ſubſtance, ſtrongly ad- 
beſive to the body on which it is fixed, In the fur- 
ther ſtages of its growth, the foliaceous part is fre- 

ently worn away by the force of the ſurge, and 
the middle rib or nerve acquires all the appearance 
of a ſolid ſtem, being entirely bare and nearly cylin- 
drical, for the ſpace of half a foot or more above the 
baſe. The frond in the mean time continues increa- 
ſing, in a dichotomous mode of growth, to a conſider- 
able extent, furniſhed with numerous branches. It 
has alſo air-bladders for the purpoſe of buoyancy ; 
and at length termivates with diſtended ſummits, con- 
taining a tough gelatinous maſs, around which a num 
ber of callous globular tubercles are fixed to the in- 
terior ſide, (as repreſented in Plate XV. fig. 18;) each 
of which is furniſhed with many ſeeds. When the 
plant arrives at maturity, the mals becomes mucila- 
ginous, and by the help of glaſſes appears to be en- 
veloped with fine capillary veſſels irregularly reticu- 
lated. At this period, ſeveral ſmall punQures or 
perforations are frequently viſible on the ſurface of 
the ſummit, and the tubercles now have a more pro- 
minent appearance. This latter circumſtance is in 
ſome meaſure owing to the diſſolved ſtate of the ge- 
latinous ſubſtance. Each punQure is ſubtended by 
the upper part of its reſpeQtive tubercle, and is no 
doubt the channel through which the ſources of pro- 
pagation are diſperſed. 

A ſpecimen of this fucus in its lalt ſtage of maturity, 
and approaching to decay, being examined, the 1 | 
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lary veſſels in the ſummit were found to be aſperſed 
with a ſubſtance not unlike the farina of a plant. In 
order to diſcover the cauſe of this appearance, a ſin- 
gle tubercle, detached from the ſummit, was placed 
under the microſcope, and cautiouſly preſſed with a 
fine inſtrument; when one of the minute grains con- 
tained within it was ſeen to explode, and with an 
elaſtic force ſeemed to diſcharge a pulverized ſub- 
ſtance, ſomewhat fimilar to the particles which pro- 
ceed from a Lycoperdon, or truffle. The extreme 
minuteneſs of the object defeated all attempts to pro- 
ſecute the experiment. And we are not authorized 
upon an accidental appearance to aſſert that the par- 
ticles in queſtion were analogous to ſeeds} ſince they 
might poſſibly be aſcribed to the decay and putre{- 
cent ſtate of thoſe granulated bodies. And yet, in 
favour of the former opinion, it may not appear im- 
proper to obſerve, that the powder proceeding from 
the Lycoperdon boviſta, and which exceeds all cal- 
culation, is, according to the late ingenious Mr. 
Lightfoot, confidered as the ſeeds of that plant, If 
then theſe minute grains, which in ſome ſpecies of 
marine plants are but few in number, ſhould prove 
at laſt not to be the actual ſeeds, but only pericar- 
piums containing the ſeminal atoms; we may be en- 
abled more readily to account for the promiſcuous 
growth of thoſe plants on the fineſt edges of each 


other, as well as on the ſmootheſt ſurfaces of hard 


extraneous bodies. The central nerve ſeems indued 
with an ative vital principle, from whence, upon 
any fracture, new leaves ſhoot forth. There are ſe- 
veral varieties of this ſpecies. One of them is re- 
preſented in the plate, to which the Conferva fuci- 
cola is attached. They have been conſidered by 
ſome as diſtin ſpecies, but Gmelin very properly 

brings them back to one ſpecific character. | 
Fig. 18, part of the frond of the Fucus veſiculo- 
ſus, bladder-fucus, or ſea-oak, with diſtended ſum- 
' mits, 
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mits, in its natural ſize. Fig. 19, the apex magni- 
fied, to ſhow the perforation through which the ſeeds 
are diſperſed. Fig. 20, a tubercle in its natural ſize, 
and ſcarcely larger than a grain of muſtard; with a 
figure of the ſame as it appears when highly magni- 
fied. Fig. 21, part of the tubercle, containing the 
ſeeds or grains. Fig. 22, a ſmall part of the frond 
poured | to ſhow the fine capillary veſſels or hairs, 
which Reaumur conſidered as the male flowers; and 
on which the above male character was aſſumed. Fig. 
23, a ſmall part of the frond of another plant, to ſhow 
the Conferva fucicola, marked a, attached to it. Fig. 
26, Plate X. illuſtrates the Fucus coccineus, or ſcar- 
let fucus, a ſpecies of the capillary pellucid kind; 
with fruQtifications black and globular, Fo 
The Confervas, or river-weed, are all inhabitants 
of the water, ſome in freſh, but moſt in ſalt, water. 
Their ſpecific charaQter is as follows: Filaments moſt 
ſimple, capillary, jointed very ſhort, crowded toge- 
ther, containing globular granules. Fig. 24, Plate 
XV. repreſents a very minute conferva, the ſame' as 
on the fucus, fig. 23; but it does not ſeem to poſſeſs 
that indifference with reſpe& to the place of its 
growth which marine plants generally do. The fila- 
ments are tubulous, and have numerous diaphragms ; 
their termination is obtuſe. When viewed ſeparatel 
they are almoſt tranſparent, or have a ligbt yellow 
tint; but in the maſs their colour is deeper, and par- 
takes of a muddy yellow or brown. It is found in 
great abundance under an elevated cliff near Wey- 
mouth, called the Look-out; particularly in the 
ſpring months. The fruQification of this ſpecies has 
not yet been diſcovered. A very ſingular inſtance 
of irritability has been obſerved by Major Velley in 
the Conferva corallina, upon its being immerſed, in 
a recent ſtate, in freſh water. After it has been in 
the water a few minutes, ſeveral fibres were obſerved 
to move in an horizontal direQtion with a quick — 
| | vulſive 
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vulſive twitch, and then to ſtop ſuddenly: this. they 
continued to do for ſome length of time; and the 
effect may be produced ſeveral times, provided the 
plant be freſh. It is remarkable that this experiment 
does not ſucceed in ſalt water. | 
All the ſea-weeds are valuable as manure, and are 
uſed to great advantage by the farmers on the coaſt. 
Others burn them to make kelp, by which they con- 
ſtitute a valuable article of commerce. Many ſpecies 
make beautiful ſpecimens for the herbarium z and are 
often ſeen diſpoſed on paper ſo as to form a fort of 
picture. The more tender plants are uſed as food; 
ſuch as the Fucus ſaccharinus, digitatus, palmatus, 
&c. which are eaten boiled, with butter, pepper, and 
vinegar. Ifthe firſt of theſe be waſhed in ſpring wa- 
ter, and hung up in a warm place, a ſubſtance like 
ſugar exudes from it. The laſt- mentioned ſpecies is 
called by the Iriſh duli:/;; by the Scotch dilis; and 
in Northumberland dulls or dulſe. Being ſoaked in 
freſh water, it is afterwards hung up, and eaten dried, 
in which ſtate it has ſomething of a violet flavour. 
It is ſold in the ſtreets of Dublin after being dried, 
and is ſaid to ſweeten the breath and kill worms; They 
alſo conſtitute the food of various kinds of fiſn. 


Oxvzrx IV. FUNGI, or MUSHROOM... 


This order conſiſts of plants moſtly of a cork-like 
texture, and of ſhort duration, bearing their feeds 
either in gills or tubes, or attached to fibres, or to a 
ſpongy ſubſtance. Hedwig and other modern bo- 
taniſts have made ſome important diſcoveries reſpeſt· 
ing the frudification of funguſes, by the help of high 
magnifiers. The ſeeds are a dark powder in the gills 

of the agatics; in the'boleti the ſeeds are within the 
membrane that lines the tubes; in peziza eyathoides 
they appear to be incloſed in a ſort of pod, &c. 
The Fungi are exiremely numerous, and are di- 
vided into the following genera, viz. | 
Vor. XIV. No. 1386 Hh . Acaricys: 
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1. AcaRicus:. fungus with gills underneath, 

2. MEexvuLivs: with veins underneath. 

3- Bol ETus: with-pores underneath. 

4+ Ta&L&rnoORa: warty underneath. 

5. Hypxux: prickly underneath. 

6. Pjuaiius: {mooth underneath, cellular above. 

- HELveELLa: turbinate, plaited, wrinkled. 
. ATRAcToOBOLUs: ſeſſile, cupular, with a lid, 
ejeQing ſuſiform veſicles bearing the ſeeds. 

9. TyMran1s: cup-ſhaped; the cupola with a 
curtain above; ſeeds dry, mouldering to powder. 
10. Mraoruazciun: cup-ſhaped ; the cupola with 
a curtain above; ſeeds rather viſcid. 

11. XYLOSTROMA: expanded, coriaceous, ſmooth, 
equal; ſeeds globular, very minute, ſeated within the 
fibres of the fungus. 

42. HZLoriun: with a fleſhy-membranaceous 
convex- hemiſpherical cup, bearing the naked ſeeds 
underneath. 

13. CLAVARIA: elongated, ereft, clavate, emit- 
ting che ſeeds from every part of its ſurface. 

14. CLaTHRUsS: roundiſh, concealed with fleſhy 
branches interwoven with each other. 

15. Pzz1zA; concave; ſeeds contained in the 
cup. | | 

16. VoLuTELLA: falver-ſhaped, on a ſhort ſeta- 
ceous ſtalk; upper-ſurface of the cap dotted and un- 
bilicate; che margin at firſt revolute; ſeeds ſimilar. 
17. Ericnrsun: rounded. and concave; ſeeds 
globular, tailleſs, affixed by a branched thread creep- 
ing within. 

18. Cyarhus: campanulate or cylindrical, bear- 
ing lentiform, capſules within. 

19. AscoBOLUs: hemiſpherical ; veſicles oblong, 
ſcatteringly and flighily immerſed on the diſk, elaſ- 
Geol ejeQing the ſeeds. 

20. Tu ETIZOBOTLus: ſeſſile, gelatinous, ſolid, ejeft- 
ing a gelatinous ſubſtance bearing the ſeeds. 
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21. Sex ax0B0LUs: ſeſſile, globular-concave, 
opening in a radiate manner, and ejetting a globular 
capſule. LN 

2 Pilosoluvs: on a capillary ſtalk inflated and 
watery at top; cap hemiſpherical, elaſtically ezeQing 
the ſeeds. | 1 Yo 

23. Puccinia: cylindrical, filled with tailed 
ſeeds, diſpoſed in a radiate manner, and eſcaping 
elaſtically. | | 

24. LycoPERDoN: becoming powdery and fibrous 
within; ſeeds attached internally to the fibres. 

25. SpUMAR1a: follicles branched, filled inter- 
nally with ſeminiferous fibres, covered with a cellular 
branny bark. SO 

26. Fu rico: with a cellular-fibrous bark; the 


fibres penetrating in a reticulate manner through a ſe- 


minal maſs. + 
27. STEMONIT1s: covered with a fugacious or 
membranaceous bark, filled with ſeminiferous fibres 
elaſtically expanding themſelves. N 

28. Micxocareon: with a membranaceous caſe 
opening irregularly, filled with ſeminiferous filaments 
reticulately compatt and fixed to the baſe. | 

29. CrxiBRARIA: with the caſe furniſhed with a 
double membrane; the outer thin and fugacious; the 
inner reticulate; ſeeds without filaments, ejected 
through the foramina. | 
30. Rgticuiaria: roundiſh, furniſhed with a 
caſe filled with ſeeds diſperſed among reticulate fila- 


ments, 


31. Tuzrysx A: furniſhed with caſes ſuperimpoſed 


on an expanded membrane, connected with each other, 


and filled with nearly naked ſeeds. | 
32. Kciprun: furniſhed with membranaceous 
caſes, glabrous both ſides, filled with naked ſeeds not 
e | F 
33. SPHARIA: furniſhed with caſes, filled with 
roundiſh naked gelatinous ſeeds. 9 
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1 HIS T EAI UN: ſeſſile, hollow, with a tranſverſe 
70 t at top; ſeeds globular, tailleſs, covering the 


di 
33, VERMICULARIA: Capſule globular, ſeſſile, 
El with loole worm-ſhaped ſeminiferous bodies. 
36. PraENIUNM: globular, ſeſſile, very entire, in- 
cloſing naked conglobate ſeeds like a nucleus. 
8 175 Tuzzk: nearly globular, fleſhy; the fleſh 
diſtinguiſhed internally with veins. 
8. SCLEROTIUM: quite ſimple, globular-oblong, 
tough, hardiſh, gaping a litile at length in the centre, 
covered with an inſeparable bark never opening 
above. p 

39. Un EZ Do: powder mealy, deſtitute of a caſe, 
effuſed under the cuticles of leaves and ſtems, burſt- 
ing at laſt with an even margin. 

40. TuBtRcULARIA: gelatinous; cap tubercled ; 
ſtalk thick, filled, cloſely appreſſed, bearing the ſeeds 
on the upper ſurface. | — 

41. SPERMODERMIA: quite ſimple, globular, ſeſ- 
* {Pongy ; ſeeds crowded, ſupplying the place of 
a DAIK. . 

42. ACROQSPERMUM: quite ſimple, nearly ereQ, 
emitting the ſeeds exteriorly from the tip. 

43- STILBUM; aggregate, gelatinous, on a ſtalk; 

bead diaphanous, ſhining, ſolid, permanent, bearing 
the ſeeds externally. | | 
| Ascor bos a ;zerctt, on a ſetaceous ſtalk ; head 
loþular-oblong, inflated, opake, elaſtic, bearing the 
ceds eternally. _- — 
46, CuoRnosTYLUM: very tenacious, on a very 
lod Kenacious lightly. branched talk ; head globular, 
ſomewhat deciduous, bearing the ſeeds. 
46. Mucon; fugacious; at firſt diaphanous, 
becoming opake, fixed to ſimple or branched ſtalks. 

47. HyDroPHORA: globular, watery, on a nearly 


ereQ capillary ſtalk. | 
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48. PrRIcONIA: globular; ſeeds ſeſſile, deciduo 


every where clothing the head and ſtalk, 
49. GaANULARIA: Toundiſh, filled wi 


lations immerſed in a mucilage. 


50. MgDusUL a : ſolid, globular, on a ſtal 
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th grany- 


k, crowd» 


ed; ſecds external, filiform, flexile, colliqueſcent. 
51. Mox1tia: conſiſting of moniliform filaments 
cluſtered into a head. 


52. Mycitaco: conſiſting of moſt ſim 


cious filaments, 


A new claſſification of Fungi ha 


ple fuga- 


been recently 


publiſhed at Leipſic, (180g) according to the method 
of Perſoonia, by I. B. de Albertini and L. D. de 


Schweinitz. 


The ſpecies and varieties they have 


added are 127 in number, on twelve beautifully- 


coloured plates. 


The whole is divided into two 


claſſes and fix orders. Their new genera. appear to 


be the following: 
58. Stilboſpora. 


56. Geaſtrum. 
Scleroderma. 


Rhizomorpha. 


54. Hyloma, 86. Nemaſpora. 


57. Boviſta, 88. Tuloſtoma. 5g. 
60. Piſolithus. 61. Lycogala. 62. 
Phyſarum. 6g. Trichia, 64. Arcyria. 65. Lycea, 
66, Tubulina. 67. Onygena. 68. Trichoderma. 
69, Conoplea. 70. Amanita. 71. Siſtotrema. 972. Me- 
riſma, 73. Geogloſſum. 74. Spathularia. 78. Leotia. 
76. Morchella. 77. Tremella. 78. Agerita. 79. Ce- 
ratium. 80. Iſaria. 81. Botrytis. 82. Dematium. 
8g; Erineum, 84. Racodium. 85. Hemantia. 86. 


87. Meſenterica. 


The following are the principal diſo 
wig.on the ſubject of Fungi. On dividing the Aga- 
ricus amanita longitudinally, , before the curtain had 
begun to ſeparate from the edge of the pileus or cap, 
the whole inner ſurface at firſt appeared white; but, 
while the operator was examining ſome ſtill whiter 
lines in the fleſh of the. pileus and tem, the upper 
and under ſurface of the curtain changed to a violet, 
and in a ſhort time after to a browniſh colour 


veries oſ Hed- 


On 
raiſing 
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raifing a ſmall portion of this ſurface, and viewing it 
under high magnifiers, Hedwig diſcovered' pellucid 
ſucculent veſſels, and innumerable oval globules con- 
netted therewith, of a dilute brown colour. The part 
from which this portion had been taken away, did 
not change colour again. He next examined a por- 
tion taken from one of the gills, whilſt it was yet 
white. It was diviſible, though not readily, into two 
lamina. The lower edge was thickly ſet with tender 
cylindrical ſubſtances, ſome of which had a globule 
at their extremities, but others not. The pill itſelf 
red of a reticulated ſtruQure, with larger and 
more diſtin& ſpots, a little raiſed. In another older 
plant of the ſame ſpecies, wherein the curtain was 
torn, the pileus pretty fully expanded, and the gills 
turned yellow, the upper part of the ſtem began to 
be tinged by a brown powder ſhed from the gills. It 
was evident, on examination, that this brown powder 
was the ſeeds, and that it proceeded from the larger 


ſpots before obſerved in the gill, the two laminæ of 


which now "readily ſeparated. There is therefore 
great reaſon to believe that the ſtawina are the glo- 
bules attached to the threads found within the cur- 
tain; when theſe vaniſh, the plant continues to grow 
until it ſcatters its ſeeds, and then it dies. Hence it 
ſhould ſeem, that the full expanſion of the pileus in- 
dicates the' maturity of the ſeeds, and that the frutti- 
fication is performed previous to the rupture of the 
curtain. 9 47 

On examining the curtains and the rings of diffe- 
tent Agarics and Boleti, the above-mentioned glo- 
bules were always found on their upper or inner 2 
faces. In ſome of 8 Agarics, they are ſo 


numerous on the upper ſurface, as to ſtain the fingers 


when touched, but the under fide is ſmooth and en- 
tirely deſtitute of them. Some few Agarics ſeem to 
have only a row of theſe threads beſet with globules 
at the edge of the pileus, whilſt it is in contaQ * 

wig! the 


$ 
Om” LY __—_—_— pou F Atm AC as. 


OF VEGETABLES. 247 


the tem; and upon this expanſion. they ſhrivel and 
drop off. It is true that in many, Agarics we neither 
find curtain nor ring, nor theſe threads at the edge of 
the pileus; but, when this is the caſe, the threads arg 
placed upon the ſtem; and may readily be found by 
examining ihe plant in its very young ſtate, before 
the edge of the pileus ſeparates from the ſtem. This 
ſtrudtute takes place in many of the Agarics, the 
Hydnum imbricatum, and the. Boleti, which are 
rarely furniſhed with a curtain. After the pileus in 
theſe is expanded, and the ſtem grown longer, its 
upper part, where the ſtamens were ſeated, becomes 
reticulated. The ſeeds of the Boleti are found within 
the membrane that lines the tubes. ee k ee A 
The ſtemleſs Agarics and Boleti preſent ſimilar ap- 
pearances about the edge and at the baſe. Some- 
thing of the ſame kind is alſo found in the Peziza 
cyathoides, whoſe ſeeds appear to be incloſed in a 
kind of pod; and likewiſe in one or more of the Ly- 
coperdons; but theſe have not yet been ſufficiently 
examined. Whether the ſucculent veſſels in the 
margin, or the ſurface of the gills, or the mouths of 
the tubes, be, or be not, ſtyles and ſtigmas ; or whe- 
ther they are deſigned for any other purpoſe, could 
not be aſcertained. It is therefore evident, that for, 
the practical purpoſes of inveſtigation, the minutiæ 
of the fruttification can at preſent avail us but little. 
The dark powder in the Lycoperdon and Mucor 
was ſeriouſly taken for animalcules by Baron Mun- 
chauſen; and thus the whole tribe of Fungi were on 
the verge of being ranged in the claſs of Zoophytes. 
According to the baron, thoſe globules, which ap- 
pear almoſt black, are ſemi-tranſparent, and contain 
a black particle. If they be mixed with water and 
kept in a warm place, they preſently ſwell, and are 
changed into ovate, animalcules, that in a few days 
unite and form a maſs of pretty firm texture, which 
is the fungus. Mr. Ellis however has ſatisfaQorily 
5 : ſhown, 


. 
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ſhown, that the motion of theſe globules was 6cca- 
foned by a number of very minute animalcules feed- 
ing — them; and theſe, being much ſmaller than 
the globules, are difficult to dete&, on which account, 
it ſeems, the baron overlooked them. It is now, 
therefore, univerſally admitted, that all the funguſes 
are real vegetables, producing ſeeds by which they 
have been propagated, and generally maintaining a 
monoecious charatter. EY | 


. ExameLs for INvESTIGATION. 

The ſpecies: here delineated, is the Agaricus cam- 
peftris, or common muſhroom; The plant conſiſts 
of a cap or cover, called the pileus, with gills under- 
neath; and a volva, or curtain, which in the young 
plant ſhuts up the tender gills, and unites the pileus 
with the ſtem. Fig. 25, Plate XV. is a longitudinal 
ſeQtion of the muſhroom, to ſhow the interior ſtruc- 
ture: a, the pileus or cap; 6, the gills; c, che flem; 
d, the ruptured curtain, here forming a ring. Fig. 
26, repreſents the plant entire, where d, the curtain, 
is juſt beginning to ſeparate from the pileus, whereb 
the gills become expoſed, and the ſeeds. diſſeminated. 
Fig. 27, a portion of the gill, to ſhow the fruRtfica- 
tion, or unripe feeds. Fig. 28, the ripe ſeeds. Fig. 
29, the radicles or roots ariſing from the diſſeminated 
ſeeds, vulgarly called the muſhroom ſpawn; alſo, 
the young plants juſt emerging from the bed. 
Many of the fungus tribe are much eſteemed in 
foreign countries as a luxurious food, on account of 
theit high flavour. We in England almoft confine 
ourſelves to the Agaricus campeftris, the morell, and 
the truffle : but in Ruſſia we are told that they are 
eaten almoſt indiſcriminately, ſalted and thus kept 
for winter uſe. That many have ſuffered diſeaſe, 
and ſome even death, from eating voraciouſly or in- 
cautiouſly of the funguſes, is certain; it is doubtful 
however whether many of them be really poiſonous, 

in 
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In the ftri& and proper ſenſe of the word. A great 
variety of inſefts feed on the different ſpecies, parti- 
cularly the larva or maggots of many of the muſcæ, or 
fly genus. Some funguſes have been found of con- 
ſiderable uſe in ſtopping external hamorrhages; and 
the acrimonious qualities of others will probably at 
ſome future period be turned to, good account. 


\ - ... NALE. or PALM 
The order of Palmæ comprehends ſuch plants as 
have a ſpadix and ſpatha ; and conſiſts of nine geneta, 
viz. Chamerops, dwart-palm, or palmetio; Boraſſus, 
palmaira-tree, or fan-palm ; Corypha, mountain-paim z 
Cocos; cocoa- nut tree; and Elæis. Theſe five ge- 
nera are, by the new arrangement, removed into the 
claſs Hexandria. -Pheenix, common palm, or date- 
tree; and Elate, wild Malabar palm; both removed 
into the claſs Triandria. - Areca, cabbage- tree; now 
in the claſs Enneandria; and Caryota, removed to 
the claſs. Polyandria. To theſes] ſeveral new genera 
have been lately added. 31 foods - a we 


lng 'S . 1 33 30 . 271+ I17%] 
- + Thus have we conducted the young botaniſt through 
all the Claſſes and Orders of the Sexual Syſtem of 
Linnzus; and carefully noted the alterations and 
changes it bas undergone ſince his time; particularly 
the abolition of his 20th, 21ſt, 22d, and 23d, claſſes, 
which, as we have ſeen, are now carried into other 
parts, of the ſyſlem. This new arrangement, how- 
ever, though pretty much the vogue, is not followed 
by Profeſſor Martyn in his new and valuable edition 
of Miller's Botanical Dictionary; nor by Dr. Rox- 
burgb, in ihe magnificent work he is now publiſhing 
under the auſpices of the Eaſt- India Company. An- 
other, botanical. production, of conſiderable, reputa- 
tion for the elegance of its execution, has been re- 
cently publiſhed by Dr. Thornton, who propoſes: to 
reduce the eJafſes of Linnæus into twelve, and wholly 

Vox. XIV. No. 186. Ii to 


— 
'T 


amgr_——_— . __ Fr * 


* IT 


—_ — — 
—̃ ——7« 2 


a _ = — — — 
9 * — 8 
; = — B 1 . * i — — - — — 
RY — — —_—— — ̃ Z — — A Ia 
— — 2 » yarns —— — —— — — — 


— —— — —— — 


— — — 


P — — 
a as lt 


-- — ——— — —— 


* 
1 

i 

? 

4 

* 
4 
x A 
'IJ 
I 
F 


223 ——— — 
. 


$50 NATURAL HISTORY 

to new-model his genera. Without meaning to caft 
any imputation upon the plan, we only hope it may 
not prove an additional ſtumbling-block in the way 
of a learner, already too much embarraſſed by the 
rage for multiplying ſyſtems, the whole of which he 
muſt have io learn, before he can be faid to under- 
ſtand the ſcience. The inconvenience of fanciful and 
arbitary arrangements we ſhall now endeavour to de- 
monſtrate, by bringing into the reader's view a ſuc- 


eint narration of the ancient methods of clafling ve- 


getables, and of the numerous imperfeR ſyſtems that 
were in uſe, before the ſexual hypotaeſis was adopt- 
ed; all of which the botanical ſtudent muſt of neceſ- 
ty be acquainted with, before he can properly un- 
derſtand the different botanical writers, or appreciate 
the merits. and improvements of Linnæus. ng 


Of the VARIOUS BOTANICAL SYSTEMS. 

AT the commencement of this volume, we briefly 
enumerated the moſt celebrated botanical writers in 
the ancient ſchool]. It will there be ſeen; that Theo- 
phraſtus among the Greeks, and Dioſcorides among 
the Romans, were the moſt eminent for their ſcien- 
tiſie diftiaQions Pheephraſtus firft allotted ſeven 
obviouy diſtinguiſing. ebaraQters to vegetables, vis. 
the generation of plants; Meir place of growth; their 
fize, as trees and thrubs;: their uſe, as pot-herbs and 
eſeulent grains; and their lafteſcence, or liquor that 
flows from them when cut. Dioſcorides afterwards 
divided theſe into aromatic, alimentary, medieinal, 
and vinous, plants. The good properties of this me- 


thod are, that the botaniſt comes to the point at once; 


and, when he knows the plant, knows its virtues 
and uſes, or at leaſt part of them: but this conveni. 
ence is greatly overbalanced by innumerable difad- 
vantages; for the qualities and virtues of plants are 
not fixed and invariable; neither are they impteſſed 
it legible characters on the plants ghee 

| ifferent 


OF VEGETABLES. 25¹ 
different parts of a plant often poſſeſs different and 
even oppoſite qualities; ſo that ſuppoſing the virtues 
to be known, and applied to the purpoſe of vegetable 
arrangement, the root muſt frequently fall under one 
diviſion, the leaves under a ſecond, and the flower 
and fruit under a third. Beſides, if we reflet that 
the ſole end of ſuch — is to facilitate the 
knowledge of plants to others, the inſuthciency and 
even abſurdity of methods founded upon their virtues 
will immediately appear. A ſtalk of veryain, for in- 
ſtance, is preſented to us, which we are to inveſtigate 
from a pre-ſuppoſed knowledge of the virtues of 
plants. Before we can ſettle. the claſs to which it 

longs, we muſt diſcover whether or not it has the 
virtues belonging to any of the plants we previoufly 
know; aud this difcovery, being the reſult of re- 
peated experiments on various parts of the human 
body, may require many years for its accompliſh- 
ment. ONT IE? 

The ſame cauſes which render methods founded on 
the virtues of plants unfavourable for the' purpoſe of 
inveſtigation, muſt evidently diſqualify all their other 
variable quantities and qualities from having a place 
in a genuine ſyſtematic arrangement. The natale fo- 
lum of plants, which is one of Theophraſtus's divi- 
fions, affords no better diſtinctive charaQters than their 
powers and virtues. Many countries as well as many 
ſoils produce the ſame individual plants. The ſame 
ſpecies which crown the mountain, frequently cover 
the fens; and plants which have long been conſidered 
as the pecular inhabitants of ſome parts of Aſia and 
America, are now found to grow naturally in equal 
perfection in the very different climates of Laplaiid 
and Siberia. The ſize of plants, which ſuggeſted the 
ancient diviſion into trees and ſhrubs, is no tefs an 
equivocal mark of diſtinction than the circumftances 
already mentioned. The vine, which modern bota- 
hiſts denominate a ſhrub, was ranged by Theopbraſ- 
| ay 112 tus 
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tus in the claſs containing trees. In fact, every thing 
reſpetling ſize is ſo much affebted by difference of 
ſoil, climate, and culture; that the ſame plant, in 
differem circumſtances, mall differ exceedingly in 
height; and in a method founded upon the ſize, would 
ſometimes be ranged as a tree, and ſometimes as a 
ſhrub, or even an under-ſhrub, according as it hap- 
Pens to exceed, equal, or fall ſhort of, a given ſtand- 
ard. No leſs inſufficient are charafteriſtical marks 
drawn from the colour, taſte, and ſmell, of plants. 
Of all the atuibutes of vegetable nature, colour, as 
we have already ſeen, is perhaps the moſt inconſtant. 
Heat, climate, culture, ſoil, &c. contribute to the 
production of endleſs diver Grice of colour, and render 
the tranſition from one to another natural and eaſy. 
Red and blue paſs eaſily into white, white jnto pur- 
ple, yellow into white, red into blue, blue into yel- 
Jow, &c. . Thele conliderations are abundantly ſuffi- 
cient to ſhow the imperfeQions of the earlier ſyſtems 
of | botany ; and, indeed, conſidering the vague and 
uncertain marks by which the ancients diſtinguiſhed 
one plant from another, we may, rather wonder how 
ſuch a ſcience came to have an exiſtence among them, 
than that they arrived at no greater perfection in ity | 
or ſuffered it ſo ſoon to fall into oblivion. © 
The virtues and colour of plants being thus found 
an iuſufficient charafteriſtic, ſucceeding botaniſts had 
taken in the root, ſtem, and leayes; but, theſe being 
.alſo found. inſufficient and variable, Geſner turned 
his eye to the flower and fruit, as being the moſt per- 
— and udchangeable parts of the plant. In pro- 
poſing the parts of fruftification, however, as the mol 
proper for arranging plants, he communicated no 
its, reſp«Qing the choice of ſome of thoſe parts in 
preference, 10 others. Each particular organ of the 
Hover and fruit furniſhes ſufficient variety to ſerve 
s the foundation of tie method; but all of them are 
not eue proper for this purpoſe. Ceſalpinus, the 
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Erſt follower of Geſner, made a miſtake in his choice, 
and took his diſtinguiſhing charaQeriſtics only from 
the fruit. The parts of the flower, therefore, being em- 
ployed by the firſt ſyſtematic writers only as ſubaltern 
directions in finding out orders and genera, it is evi- 
dent that the plant could not be fully inveſtigated for 
ſeveral months. Suppoſe a plant ripens its fruit in 
Oftober, and does not produce flowers till the fol- 
lowing May: the claſs, upon inſpection of the fruit 
in the month of Ottober, is immediately aſcertained; 
but the plant ſtill remains unknown, and will conti- 


nue ſo upwards of fix months after, if the characters 


of the order and genus have been made to depend 
on any part of the flower. Methods founded on the 
fruit have another inconvenience ; plants conſtantly 
ripen. their fruit in thoſe countries where they grow 
naturally, but not always in the countries to which 
they may be accidentally tranſported. So far from this, 
many plants that are natives of a warm climate nei- 
ther ripen nor form fruit in a cold one. Few of the 
African, Aſiatic, and Weſt-Indian, plants, produce 
fruit in Great Britain. A method, thergfore, founded 
upon the fruit, could only facilitate the knowledge of 
ſuch plants to the inhabitants of thoſe countries where 
they grow: to the Engliſh botaniſt they could be of 
little or no ſervice, The ſame objeHion cannot rea- 
ſonably be urged againſt methods founded on the 
flower, fince the v mel of climates much colder 
than that of our's has not been able to deſtroy the fa- 
culty of producing flowers in moſt, if not in all, the 
lants juſt mentioned, a eta tet 
Czlalpinus ſets out with an ancient diſtinQtion of 


vegetables, from their duration, into trees and herbs, 


With the former he combines ſhrubs; with the latter, 
pnder-ſhrubs; and he diſtributes his plants into the 
ile following claſſes: 1. Trees with the germen 

radicle or principle of life in the ſeed) on the point 


pf the leed. 2. Trees with the germen on the baſę | 
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of the ſeed. 3. Herbs having one ſeed only. 4. 
Herbs having two feeds, 5. Herbs having four ſeeds, 
6. Herbs having many ſeeds. 7, Herbs having one 
grain of kernel. 8. Herbs having one capſule. g. 
Herbs having two capſules. 10. Herbs baving fibrous 
roots. 11. Herbs having bulbous roots, 12. Herbs 
having ſuccory or endive-like flowers. 13. Herbs 
having common flowers. 14. Herbs having ſeveral 
follickes or ſeed-bags. 15. Herbs having neither 
flower nor ſeed. 

The inconveniences of this method have been in 
part pointed out already, and will more evidently ap- 
pear upon an attempt to refer any common plant to 
one of the fifteen above-mentioned claſſes. His ſec- 
tions, orders, or ſecondary diviſions, are forty-ſeven 
in number, and depend upon a variety of parts and 
circumſtances; The principal of theſe are, the diſ- 
poſition, ſituation, and figure, of the flowers; the na- 
ture of the ſeed - veſſel, or cover of the ſeeds; the 
fituation of the radicle in the ſeed; the number of 
ſeed-lobes, or ſeminal leaves; the diſpoſition of the 


leaves, and colour of the flowers, The laQeſcence 


too, or milkineſs, which is obſerved in the compound 
flowers with flat florets, is made a charaQeriſtic diſ- 
tinfion, and diſcriminates the firſt order of the twelfth 
claſs. Thus, in the firſt ſyſtematic arrangements, 
the characters of the clafſes only were borrowed 
from the parts of fruftification; while thoſe of the 
ſubaltern diviſions were very numerous, and reſpeft- 
ed every part of the plant; but that ſuch diviſions 
might be perſett, they ſhould be conſtituted, like the 


. clafſes, ſrom the modifications of a ſingle part of the 


irudtification, by; £48 
' The great object had in view by Moriſon, who 
comes next in order to Cæſalpinus, was to inveſtigate 
the order of nature, not to fabricate an eaſy method 
of arranging of plants. Hence his ſyſtem is de- 
void of uniformity, and clogged with a ** 
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of charaQers; his claſſes are frequently not ſuffici- 
ently diſtinguiſhed from one another, and the key of 


arrangement ſeems totally loſt, He . ſets. out with. a 


diviſion of plants, from their conſiſtence, into lig- 
neous or woody, and berbaceous. He founds his ſy 
tem on the fruit, the corollz or bloſſoms, and the 
habit of the plants. 
Trees. 2. Shrubs. 
climbing. 5. Herbs leguminous or papilionaceous. 6. 
Herbs podded. 7. Herbs tricapſular or with three 
capſules, ' 8. Herbs with four or five capſules. g. 
Herbs' corymbiferous. 10.. Herbs: having a milky 
juice, or downy tops. 11. Herbs culmiferous, as 
graſſes. 12. Herbs umbelliferous. 13. Herbs bav- 
ing three kernels. 14. Herbs having helnet-ſhaped 
flowers. 15. Herbs having many capſules. 16. Herbs 
berry-bearing. 17. Herbs called capillary plants, as 


the fern kind. 18. Anomalous or irregular herbs. Of 


theſe claſſes, the fourth and eighth poſſeſs no genuine 
diſtincti ve character ; nor are the ninth and tenth ſuſfi- 
ciently diſtinguiſned; the fifteenth claſs is not ſufhci- 
ently diſtinguiſhed from the eighth, nor the ſixteemth 
from the fourth, His ſections or ſecondary diviſions, 
which are one hundred and eight in number, ariſe 
from the figure and ſubſtance of the fruit; the num- 
ber of ſeeds, leaves, and petals; the figure of the 
root; the direction of the ſtem; the colour of the 
flowers; the place of growth; and, in one claſs, from 
1 N virtues of ſome of the plants that com- 
pole it. Oh 3; $45 | IOW3 ON ES 

In 1692, our eminent count n Ray, propoſed 
his method to the world, two — hes the publi- 
cation of Moriſon's, which ſerved in fame meaſure 
as its baſis. It conſiſted originally of the following 
twenty-five claſſes: 1. Trees. 
wperſeft. 4. Herbs having no flowers. g. Capillary 
plants. 6. Staminous herbs, having only the ſtamina: 
7. Thoſe having one naked ſeed. 8. Umbelliferous 
herbs 


His claſſes are as follow: 1. 
3. Under-ſhrubs. 4. Herbs 


2. Shrubs. 3. Herbs 
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herbs. 9g. Verticillated, annular, or ring-ſhaped;: 
ones. 10. Rough-leaved plants; 11. Stellated of 
Rar-ſhaped ones. 12. Apple-bearing herbs. 13. Berry- 
bearing herbs. 14. Herbs having, many pods. 1g. 
Monopetalous uniform, or regularcherbs. 16. Mo- 
nopetalous irregular, or having different forms... 17. 
Tetrapetalous, having large pods.. 18. Tetrapetalous, 
Having ſmall pods. 19. Papilionaceous. 20. Pen- 
tapetalous herbs. 21. Corns. 22. Graſſes. 23. 
Graſs-leaved plants. 24. Bulbous-rooted plants. 28. 
Plants near akin to ihe bulbous. This method Ray 
carefully correfted and amended at different times; 
fo that the plan of arrangement which; now, bears: the 
name of that author, and Was lirſt publiſhed in. 1700, 
is entirely different from what had appeared in 1682. 
It now conſiſts of thirty wo claſſes. Their. diſtin- 
50 iſhing marks are taken from abe habit of the plants; 
their greater or leis degree ol perſection; their place 
of growth; the number of ſeed-lobes, or ſeminal 
leaves, petals, capſules; and ſeeds; the ſituation and 
diſpofitiow of the flowers, flower-cup, and leaves; 
the abſence or preſence of the buds, flo wer- cup, and 
petals; the ſubſtance of, the leaves and fruit; the 
difficulty of claſſing certain: plants. They are, as fol- 
low: 1. Submarine, or led+plants:. 2. Fungi. g. 
Moſfes. 4. Capillary plantse g. Thale wuhout pe- 
tals. 6. Planipetalæ, or thoſe: wich compound flow- 
ers, ſemifloſculous, or half-ſtorets. 7 Phoſe; with 
compound flowers radiaed. 8. Thoſe, u com- 
und flowers, floſculous, or with whole florets; g. 
Plants with one ſeed. 10. Plants umbellated. 11. 
Thoſe ſtellated or ſtar-ſhaped. 14. Rovghleaved 
plants. 13. Plants verticillate or whirled. 1/2 4: Thoſe 
with many feeds. 16. Apple-beafing herbs. 16. 2 
bearing herbs. 17. Thoſe, With many pods. 
Monopetalous herbs. 19. Thoſe with two and — 
petals. 20. Thoſe with great and ſmall, or long and 
mort, pods. 21. Leguminous plants. 22. Penta- 
2 8 petalous 


— 5 
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petalous ones. 23. Bulbs, and bulbous-like plants. 


24. Stamineous ones, or thoſe having only the ſta- 


mina. 25. Anomalous plants, or thoſe of an uncer- 
tain family. 26. The palms. 27. Trees without 
petals. 28. Trees with an umbilicated fruit. 29. 
Trees with fruit not umbilicated. go. Trees with a 
dry fruit. 31. Trees with podded fruit. 32. Ano- 
malous, or irregular, trees. 

Tue diſtinftion into herbs and trees with. which 
Ray's method ſets out, acknowledges a different, 
though not more certain, principle than that of Cæ- 
falpinus and Moriſon. The former, in making this 


diſtinction, had an eye to the duration of the ſtem ; 


the latter, to its conſiſtence. Ray called in the buds 
as an auxiliary; and denominates trees, “ all ſuch 
plants as bear buds;” herbs, « ſuch as bear none.” 
But againſt this auxiliary there lies an unanſwerable 
objedion; namely, that, though all herbaceous plants 
riſe without buds, yet all trees are not furniſhed with 
them ; many of the largeſt trees in warm countries, 
and ſome ſhrubby plants in every country, being to- 
tally deſtitute of that ſcaly appearance which conſti- 
tutes the eflence of a bud. Hence it is obvious, that 
Nature has put no limits between a tree and a ſhrub, 
which is only a vulgar diſtintion. In other reſpeas, 
it is alſo evident, that neither Mr. Ray's plan nor ex- 
ecution is in any degree calculated to facilitate the 
knowledge of plants. In fat, it ſeems to have 


been Ray's great object, no leſs than Moriſon's, to 


collect as many natural claſſes as poſſible ; and theſe 
being. ſeparately inveſtigated, a- multiplicity of: cha- 
ratters and fleps was neceſſarily required to connect 
them: and hence the intricacy complained of in both 


theſe ſyſtems, which muſt always take place where 


the clafſes give riſe io the conneQiing characters, and 


not the charaQters to the claſſes. The characters of 
the orders, or ſecondary diviſions, in Ray's method, 
are no Jeſs multifarious than thoſe of the claſſes. 
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They reſpeft the place of growth of plants; their 
qualities; the figure of the ſtem; the number, ſitua- 
tion, ſubſtance, and diviſion, of the leaves; the ſitu- 
ation and diſpoſition of the flowers and calyx; the 
number and regularity of the petals; with the num- 
ber and figure of the fruit. In his improved method, 
Ray has adopted Tournefort's characters of the ge- 
nera, wherever his plan would permit. His general 
Hiſtory of Plants contains 18,655 ſpecies and varie- 
ties. The third volume, which was not publiſhed 
till 1704, and was deſigned as a ſupplement to the 
two former, contains the plants difcovered by Tour- 
nefort in the Levant, and by Camelli at Luzon, one 
of the Philippine iſlands. Ray's method was followed 
by Sir Hans Sloane, in his Natural Hiſtory of Ja- 
maica; by Petiver, in his Britiſh Herbal; by Dille- 
nius, in his Synopſis of Britiſn Plants; and by Mar- 
tyn, in his Catalogue of Plants that grow in the 
neighbourbood of Cambridge. N 
. To Ray's original method ſucceeded that of Chriſ- 
topher Knaut, a German ; which acknowledges the 
ſame: principle, and is manifeſtly founded upon it. 
In his enumeration of the plants that grow round 
Halle in Saxony, publiſhed in 1687, he divides ve- 
getables into feventeen claſſes, which have for their 
babs the ſize and duration of plants, the preſence or 
abſence of the petals, the diſpoſition of the flowers, 
the ſubſtance of the fruit, the number of capſules or 
ſeeds, the number and figure of the petals, and the 
preſence, abſence, or figure, of the calyx. His claſſes 
are, 1. Herbs berry-bearing. 2. Monopetalous, or 
with one ftower-leaf. 3. Tetrapetalous and regular, 
with four petals. 4. Tetrapetalous and irregular. 
5.. Pentapetalous, or with five petals 6. Hexape- 
talous, or {ix petals. 7. Polypetalous, or many pe- 
tals. 8. Multicapſular, or many capſules. 9g. Naked 
ſeeds. 10. Solid, or not downy. 11. Downy ſeeds: 
12. Without petals. 13. Stamineous, without petals 
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or calyx. 14. Imperceptible. 15. Imperfect. 16. 
Trees. 17. Shrubs. The ſeQions or ſubdiviſions 


of the. clafſes in Knaut's method are fixty-two in num- 
ber; and ariſe from the figure of the ſtem and petals, 
the number of capſules and cells, their figure, the num- 
ber of ſeeds and leaves, and ſituation of the flowers. 
In 1696, a new method, propoſed by Dr. Herman, 
profeſſor of botany at Leyden, was publiſhed by 
Zumbac, who arranged it according to the plants 
contained in the public garden of Leyden. Rud- 
beckius the younger, in a diſſertation publiſhed the 
{ame year, on the fundamental knowledge of plants, 
adopted Herman's method with a few inconſiderable 
variations. The claſſes of Dr. Herman are tweniy- 
five in number. They are founded on the fize and 
duration of the plants; the preſence or abſence of 
the petals and calyx; the number of capfules, cells, 
and naked ſeeds; the ſubſtance of the leaves and 
fruit; the form and conſiſtence of the roots; the ſitu- 
ation and diſpoſition of the flowers, leaves, and calyx; 
and figure of the fruit, 1. Herbs having one naked 
ſeed and a ſimple flower. | 
and a compound flower. 3. With two naked ſeeds, 
and ſtellated or ſtar-ſhaped. 4. Two naked ſeeds, 


leaves. 
whirl-ſhaped. 7. With many naked ſeeds. 8. Hav- 
ing ſeed-veſſels, bulbous and tricapſular. g. Having 
one ſced-veſlel. 10. With two ſeed-veſſels. 11. With 
three feed-veſſels. 12. With four ſeed-veſſels. 1g. 
With five ſeed-veſſels. 14. Podded, which are al- 
ways tetrapetalous. 15. Leguminous and papilio- 
naceous. 16. With many capſules. 17. Having 
fleſhy fruit, berry-bearing. 18. With fleſhy fruit, 
apple-bearing. 19. Without petals, but having a 
calyx. 20. Without petals, chaffy, or ' Raminous. 
21. Without petals, calyx, chaff, or ſtamina, i.'e. a 
naked anthera, as the moſſes. 22. Trees with im- 

K k 2 perfed 


2. Having one naked ſeed 


5. Four naked feeds and rough 
6. Four naked ſeeds, and verticillated or 


260 NATURAL HISTORY 


perfect fruQtification, bearing catkins. 2g. Trees 
with a fleſhy fruit umbilicated. 24. Trees with a 
fleſhy fruit not umbilicated. 25. "Trees with a dry 
fruit. The claſſes in this method are ſubdivided into 
eighty-two ſeQtions or orders; which have for their 
baſis the number of petals, ſeeds, capſules, and cells, 
the figure of the ſeeds and petals, and diſpoſition of 
the flowers, | 
To the method of Dr. Herman ſucceeded that of 
Boerbaave, who filled the botanical chair of Leyden 
in 1709. His method is that of Herman, blended 
with part of the ſyſtems of Tournefort and Ray; and 
contains the following claſſes. 1. Herbs ſubmarine, 
or ſea-plants. 2. Imperfett land-plants. g. Capil- 
lary plants, or the fern kind. 4. Many naked ſeeds. 
5. Four naked ſeeds, and verticillated. 6. Four 
naked ſeeds, and rough leaves. 7. Four naked ſeeds, 
and four petals. 8. Plants having one leed-veſlel. 
9. Two ſeed-veſſels, 10. Three ſeed-veſlels, 11. 
Four ſeed-veſſels. 12. Five ſeed-veſſels. 13. Many 
ſeed-veſſels. 14. Two naked ſeeds, and umbellife- 
rous. 15. Two naked ſeeds, and ſtar-haped. 16. 
One naked feed, and a ſimple flower. 17. One 
naked ſeed, and compound flowers ſemifloſculous. 
18. One naked ſeed, and compound flowers radiated. 
19. One naked ſeed, and compound flowers corym- 
biferous. 20. One naked ſeed, and compound flow- 
ers floſculous, 21. Berry-bearing herbs. 22. Apple- 
bearing herbs. 23. Without petals. 24. One cotyle- 
don, and having petals. 25. One cotyledon, and 
without petals. 26. Trees having one catyledon. 
27. Many podded. 28, Podded. 29. Teirapeta- 
lous and crucifarm. go. Leguminous. 31. Having 
no petals. 32. Bearing catkins. 33. Mouopetalous 
flowers.. 34. Roſaceous flowers. | 
Theſe'thirty-four claſſes of Dr. Boerhaave are ſub- 
divided into 104 ſections, which have for their cha- 
raters, the figure of the leaves, ſtem, calyx, * 
an 


OF VEGETABLES. 261 


and ſeeds; the number of petals, ſeeds, and capſules; 
the ſubſtance of the leaves; the ſituation of the flow-. 
ers, and their difference in point of ſex. By this 
method, Boerhaave arranged near 6000 plants, the 
produce of the botanical garden at Leyden, which 
he carefully ſuperintended for the ſpace of twenty 
years, and left to his ſucceſſor, Dr. Adrian Royen, 
in a very flouriſhing ſtate. Boerhaave's characters 
are derived from the habit or general appearance of 
plants combined with all the parts of fruttification; 
ſo that, as Linnæus very juſtly obſerves, he was the 
firſt who employed the calyx, ſtamina, and ſtyle, in 
determining the genus. About ſeventeen new genera 
were eſtabliſhed by this author; among atheis, the 
very ſplendid family of the protea and filver-tree, 
which, although parily deſcribed. by Moriſon, had 
remained generally unknown till this period. His 
method was adopted by Emſting, a German, in a 
treatiſe intitled “ The firſt Principles of Botany,” 
publiſhed in oQtayo at Wolfenbuitle, in 1748. 
Hitherto all the botaniſts had been intent upon in- 
veltigating the nature of plants, rather than facilitat- 
ing the arrangement of vegetables: therefore their 
methods were very intricate and perplexed; and their 
writings, however entertaining to the learned, could 
afford but litile inſtruttion to the young botaniſt. In 
1690, however, Auguſtus Quirinus Rivinus, a Ger- 
man, profeſſor of botany at Leipſic, relinquiſhing 
the purſuit of this method, and convinced of the in- 
ſufficiency of charatteriſtic marks drawn only from 


the fruit, attached himſelf to the flower, which, he 


was ſenſible, would furniſh -charatters no leſs nume- 
rous, permanent, and conſpicuous, than thoſe. drawn 
from the fruit. The calyx, petals, ſtamina, and ſtyle, 
which conſtitute the flower, are ſufficiently diverſi- 
fied in point of number, figure, proportion, and ſitu- 
ation, to ſerve as the baſis of a mode of arrangement; 
yet all are not equally proper for this purpoſe. © Ri- 
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vinus made uſe of the petals as the largeſt and moſt 


beautiful part, and that from which the flower itſelf 
is commonly charaQterized. His method confilts of 


the following eighteen claſſes, which have for their 
baſis the perfection and diſpoſition of the flowers, 
and the regularity and number of the petals. 1. Re- 
gular monopetalous, or having one petal. 2. Dipe- 
talous. g. Tripetalous. - 4. Tetrapetalous. 5. Pen- 
tapetalous. 6. Hexapetalous. 7. Polypetalous, or 
having many petals. 8. Irregular monopetalous. . 
Irregular dipetalous. 10. Irregular tripetalous. 11. 
Irregular tetrapetalous. 12. Irregular pentapetalous. 
23. Irregular hexapetalous. - 14. Irregular polype- 
talous. 15. Compound flowers of regular florets. 
26. Compound flowers of regular and irregular flo- 


* . rets. 17. Compound flowers of irregular florets only. 


* Incomplete or imperfed plants. 
As Rivinus ſet out with the profeſſed deſign of im- 
parting facility to botany, he judged very properly 


in Civeſting his method of all extraneous matter, and 


rendering it as ſimple and uniform as the nature of 
the ſcience would admit. The diſtinQtion into herbs 
and trees had been adopted by every writer on plants 


- -» fince the time of Ariſtotle, Rendered in ſome mea- 


ſure ſacred by its amiquity, this diſtinRion main- 
tained a kind of importance to which it was by no 


means intitled. Rivinus was the firſt who in this 


matter dared to think for bimſelf. He was early ſen- 


- fible of the inconveniencies to which thoſe had ſub- 


muted who employed it as a primary diviſion; and 
therefore reſolved at once to get rid of a diſtinQion 
that is frequently uncertain, always defiruttive io 
uniformity, and in its nature repugnant to the genuine 
ſpirit of lyſtem, becauſe totally unconneded with the 
parts of fruQtification. In the uniformity of its or- 
ders or ſecondary diviſions, which are ninety-one in 


number, and acknowledge the fruit for their princi- 


ple, Rivinus's method equals, perhaps excels, all that 
3 * 
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went before it. Only three claſſes of his method 
were publiſhed by Rivinus himſelf, Theſe were the 
eleventh, fourteenth, and fifteenth, which were offer- 
ed to the public at different times, illuſtrated with 
very ſplendid figures. The method was completed 
and publiſhed entire by Heucher, in a work intitled 
Hortus Wirtenbergenſis, printed in quarto at Wir- 
tenberg in 1711. | | e 
Several German authors have followed Rivinus's 
method, either wholly or in part, without offering 
any conſiderable amendment. The principal of theſe 
are, Koenig, in a work on vegetables, publiſhed at 
Baſil in 1696; Welſch, in his Baſis Botanica, printed 
at Leipſic, in 8vo. in 1697; Gemeinhart, in a cata- 
logue of plants publiſhed in 1725; Kramer, in a 
work intitled Tentamen Botanicum, publiſhed, at 
Dreſden, in 1728, and afterwards reprinted, with ad- 
ditions, at Vienna, in 1744; and Hecker, in a Diſ- 
ſeriation on Botany, publiſhed at Halle, in Saxony, 
in 1734. To thele may be added Hebenſtreit, an 
ingemous botaniſt, who in a Treatiſe on Plants pub- 
liſhed at Leipſic in 1731, juſt before his famous 
African expedition, eſtabliſhed generical characters, 
which had bitherto been wanting in Rivinus's method. 
The writers who have attempted to improve upon 
Rivinus's ſyſtem, are Bernard Ruppius, Chriſtopher 
Ludwig, and Chriſtian Knaut. Ruppius, in his Flora 
Jenenhs, publiſhed at Frankfort in 1718, has ar- 
ranged the 1200 plants there deſcribed by a method 
partly Rivinus's and partly his own. It conliſts of 
leventeen claſſes, and ſets out with the ſame diviſions 
and [ſubdiviſions as that of Rivinus's; with this differ- 
ence, that whereas in Rivinus's method all: perfe& 
flowers are divided into ſimple and compound, in 
Ruppius the diviſion of regular and irregular flowers 
precedes that juſt mentioned, and ſimple and com- 


pound flowers are made ſubdiviſions of the regular 
flowers only. | 
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Chriſtopher Ludwig's method, which was publiſhed 
in 1737, and conſiſts of twenty claſſes, differs but 
little trom that of Rivinus. The author accompanied 
Hebenſtreit on his expedition into Africa, and ſeems 
to have made plants his favourite ſtudy. The im- 
provement, however, which be has made on Rivinus's 
plan, conſiſts only in rendering it more univerſal, 
having enriched it with a multitude of genera col- 
leded from the works of Tournefort, Ray, Boer- 
haave, Dillenius, and other eminent botaniſts, whoſe 
generical charatters he bas likewiſe adopted. His 


plan of arrangement has been followed by two ſuc- 


ceeding writers: M. Wedel, in a botanical effay, 
publiſhed in 1747; and three years after by M. Boeh- 
mer in his catalogue of the plants in the garden of 
Leiplic. | bs 

The ſy ſtem of Chriſtian Knaut is much more pro- 
perly his-own, and deparis in a much greater degree 
from that of Rivinus, than either of the two former. 
The regularity and number of the petals furniſhed 
the claſſical diviſions in Rivinus's method; in that of 
Knaut, number takes place of regularity; ſo that it 


is very properly termed by Linnæus, The ſyſtem 


of Rivinus inverted.” This method was publiſhed in 
1716; and ſets out with a diviſion into flowers which 
have one petal, and ſuch as have more than one, It 
conſiſts of the ſeventeen following claſſes: 1. Mono- 
petalous uniform or regular. '2. Monopetalous dif- 
form or irregular. g. Monopetalous compound uni- 
form or regular. 4. Monopetalous compound dif. 
form or irregular. 5. Monopetalous compound uni- 
form and difform together. 6. Dipetalous uniform 
or regular. 7. Dipetalous difform or irregular. 8. 
Tripetalous uniform or regular. g. Pripetalous dif- 
form or "irregular. 10. Tetrapetalous' uniform or 
regular. 11. Tetrapetalous difform or irregular. -12- 
Pentapetalous' uniform of regular. 13. Pemapeta- 
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or regular. 15. Hexapetalous difform or irregular. 
16. Polypetalous uniform or regular. 17. Polype- 
talous difform or irregular. +4 | ; 

The ſeQtions or ſecondary diviſions in Knaut's me- 
thod are 121, and depend upon the internal diviſions 
of the fruit; and upon this his diviſions are ſomewhat. 
ſingular. Every kind of fruit, whether pulpy or 
membranaceous, is termed by this author a capſule. 
Neither is the term reſtrifted to fruits properly fo 
called; it is extended alſo to thoſe termed by bota- 
niſts naked ſeeds, the exiſtence of which Knaut ab- 
ſolutely denies. Agreeably to this opinion, capſules, 
he ſays, with reſpe& to their conſiſtence or ſubſtanee, 
are of two ſorts; pulpy, or membranaceous. The 
former correſpond to the fruits of the apple, berry, 
and cherry, kind; the latter to the capſules properly 
ſo called, and naked ſeeds of other botaniſts. Again, 
with reſpe& to their cells or internal diviſions, cap- 
ſules are either fimple or compound. Simple cap- 
| ſales have an undivided cavity or a fingle cell; com- 
pound capſules are internally divided into two or 
more cells. With other botaniſts, the umbelliferous' 
flowers bear two, the lip-flowers four, naked ſeeds; 
according to Knaut, the former produce two, the 
latter four, ſimple capfules. Ranunculus, adonis, 
anemony, herb bennet, and ſome other plants, have 
their flowers ſucceeded by a number of naked ſeeds 
colleQed into an aggregate or head; each of theſe 
ſeeds paſſes with Knaut for a ſimple capſule; ſo that 
the whole is an aggregate of ſeveral capſules with an 
undivided cavity or ſingle cell. In numbering the 
cells or internal diviſions of the pulpy fruits, be has 
adopted a very ſingular method. Some fruits of the 
apple kind incloſe a capſule that is divided into five 
membranaceous cells. ' 1t-might then be very reaſon- 
ably expeQted to find fuch fruits arranged with com- 
pound capſules of five cells: but, inſtead of this, the 

author whimſically enough combines in their arrange- 
Vor. XIV. No. 1877 LI . ment 
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ment the idea both of a fimple and compound ca 
ſule. The pulpy part is undivided; in other words, 
it is a ſimple capſule furniſhed with one cell; the 
compound capſule incloſed contains five cells, which 
added to that of the pulp make the number fix; and 
thus theſe kinds of fruits are arranged with thoſe 
baving capſules of fix cells. By the ſame kind of 
. reaſoning, the fruit of the dogwood, which is of the 
cherry kind, and contains a — with two cells or 
cavities, is placed by Knaut among compound cap- 
ſules with three cells; the pulp paſſing for one divi- 
ſion, and the cavities of the ſtone or nut for the re- 
. maining two. This method of calculation is not the 
only fingularity for which Knaut is remarkable. The 
eſſence of the flower is made by Ray, Tournefort, 
Rivinus, and moſt other botaniſts, to conſiſt in the 
ſtamina and ſtyle. This poſition Koaut abſolutely 
denies; and has eſtabliſhed for a principle, that the 
flower is eſſentially conſtituted by the petals only. 
With him the flower-cup, ſtamina, and ſtyle, are 
of liule account: their preſence does not conſtitute 
a flower, if the petals are wanting; neither is their 
- abſence ſufficient to deſtroy its exiſtence, if the petals 
are preſent. From this it follows, 1. That there can 
be no flowers without petals: and, 2. That the regu- 
A irregularity of the flower can never depend 
on the ſtamina and ſtyle, which are only occaſionall 
- preſent, and no wiſe eſſential to its exiſtence ; bot 
of which poſitions are evidently falſe to every bota- 
nical reader... | 
- ' Since the time of Rivinus, no leading method in 
- botany , has appeared, except that of Tournefort, 
which immediately preceded the ſyſtem of Linnæus. 
Tournefort ſets out with reviving the diſtinQion of 
ts into herbs and trees, which had been exploded 
Rivinus. His ſyſtem, is founded on the regularity 
and figure af the petals, together with. the two-fold 
ſituation of the receptacle, of the flowers; his Wh 
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on the piſtillum or calyx. The claſſes are, 1. Herbs 
with fimple flowers monopetalous, and bell-ſhaped. 
2. Simple flowers monopetalous, tunnel and wheel 


ſhaped. 3. Simple flowers monopetalous, labiated 


or lipped. 4. Simple flowers monopetalous, anoma- 
lous or irregular. 5. Simple flowers monopetalous, 
cruciform or croſs-ſhaped. 6. Simple flowers poly- 

talous, and roſaceous or like a'rofe. 7. Simple 
Bower polypetalous, umbellated. 8. Simple flowers 
polypetalous, eatyophyllaceous or clove-ſorm. 9. 


Simple flowers polypetalous, liliaceous or lily- form. 


10. Simple flowers polypetalous, papilionaceous ot 
butterfly-ſorm. 11. Simple flowers 6 
| anomalous, or regular. 12. Compound flowers, 
floſeulous, tubular r whole florets. 1g. Compound 
flowers ſemifloſculeus, flat, or half-florers, - 14. Com- 
pound flowers radiated like the ſpokes of a wheel. 
15. Apetalous, baving no petals. 16. No flower, 
but beating ſeed. 17. No flower nor ſeed, in the 
vulgar eſtimation. 28. Trees with no petals, but 
bare ſtamina. 19. Trees with no petals bearing cat» 


kins. 20. Trees 'motiopetalous, 21. Trees roface - 
ous, 22. Trees papiliohaceous. The ſecondary di- 


viſions in Tournefort's method, which are 128 in 


number, have obtaihed* the name of ſections. Their 
eneral diſtinQtions are founded principally upon the | 


uit, as thole of the claſſes are upon the flower, 
Tourneſorts ſyſtem hath been adopted by a vaſt 
number of botanical writers, of whom' the moſt con- 
fiderable are, Dr. William Sberard, who in 176 


publiſhed the firſt ſketch of Tournefort's method, 


under the title of Schola Botanices, or a Catalogue of 
| the Plants demonſtrated by Dr. Tournefort in the 
Royal Garden at Paris. It was not till five years 
after, that the Clementa Botanica, a work which con- 


tains che rudiments and illuſtration of his method, 


was publiſhed by Tournefort himſelf. Father Plu- 


mier, termed by way of eminence the Tournefort | 
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of. America, publiſhed in 170g, at Paris, a.deſcrip- 
tion of American plants, which be arranged accord. 
ing to the ſyſtem of Tournefort.—In this work he 
accurately charaſterized ninety-fix new genera. Fa- 
lugi, an Italian, has deſcribed, in Latin verſe, all 
the genera of Tournefort; in a work intitled Pro ſo- 
Foparie Butanzce, publiſhed at Florence, 12m. 1705; 
everal celebrated French academicians, particularly 
| Marchaw, Dodari, Niſſole, Juſſieu, and Vaillant, 
ve occalianally, paid their tribute of acknowledg- 
ment ta this author, from the year 4-700 10 1740, 
Tbe other authors of note, who, have followed Tour- 
nefart's. method,; Je, M. Petit, an ingenigus French 
bataniſt ; Jobrgp,,a German, author of a.ireatiſe 
e at Colberg in 171, intiiled Vademecum 
Zotanicum, ſeu, Odegus Botanigus,; Feuills, in bis 
deſcription of the plants of Chili and Peru, publiſhed 
at Patis in quarto, 1714; Chriſtopher Valentin, a 
German, author. of. Tourneſortius Contrattus, pub- 
liſhed at Frankfort, in folio, 1715; Ripa, an Italian, 
in à work intitled-. Hiſtoriz Upiverſalis Plantarum 
Conſcribendi Propoſitum, publiſhed in quarto, at 
Padua, in 1718; Michael Valentin, a German, in 
bis Viridarium Reformatum, publiſhed in folio at 
Frankfort, in 1719; the celebrated Dillenius, pro- 
feflor of botany at. Oxford, and author of ſeveral 
much-eſtcemed publications on , botany, particularly 
the Hortus Elthamenſis, and Hiſtory of Moſſes, in 
dis Pars Gini printed at Frank fort in 1719; 
Pontedera, an Italian, author of the delinegtion of a 
method which camhines thoſe af Tournefort and Ri- 
vinus, publiſhed at Padua, in his botanical diſſerta- 
tons, in 1730; Monti, an Italian, in a work pub- 
liſhed at Bologna in 1724, under the title of Indices 
Plantarum Vari; Lindem, a German, in his Tour- 
neſortius Alſaticus, firſt publiſhed in 1728; Signior 
Micheli, author of ſeveral curious diſcoveries re- 
ſpcQting moſſes and muſhrooms, in his Nova Genera, 
3 | & -; 9 Plantarum, | 
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Plantarum, publiſhed in folio at Florence in 1729; : 
Elvebemes, a Swede, in a work publiſhed at Upſal 
in 1730; Fabricius, a German, author of a work 
intitled Primitiæ Flore Butiſbacenſis, ſeu Sex De- 
cades Plantarum Rariorum, publiſhed in 1743; Sad- 
pati, an Italian, in his catalogue of the plants that 
grow in the neighbourhood of Rome, printed at 
Rome in 1745; and the ingenious Dr. Charles Al- 
ſton, late profeſſor of botany at Edinburgh, in his 


Ty rocinium Botanicum, publiſhed at Edinburgh in 


1 . 2 ; 
757 all this numerous liſt of writers, Father Plu- 


mier and Pontedera alone have ventured tio quit the 
track pointed out by Tournefort. The former, in 
bis arrangement of American plants, bas relinquiſhed 
the diſtiotion into herbs and trees; but the latter 
has atiempted more conſiderable variations. His 
claſſes are, 1. Uncertain. 2. Having no flowers. g. 
Without buds, imperſed plants. 4. Anomalous or ir- 


regular. 5. Labiated. 6. Bell, ſhaped. 7. Saucer-ſhaped. 


8. Wheel-ſhaped. g. Tunnel-ſhaped. 10. Floſcu- 
lous. 11. Semifloſculoys. 12. Radiated. 1g. Ir- 
regular. 14. Papilionaceuus. 15. Liliaceous. 16. 
Caryophillaceous. 17. Cruciform, or croſs-ſhaped. 
18. Umbellated. 19. Staminous, or with naked ſta- 


mina. 20, Bearing buds, apetalous, or without pe- 


tals, ' 21. Bearing buds, irregular. 22. Bearing buds, 
bell-ſhaped. 2g. Bearing buds, whcei-ſhaped. 24. 
Bearing buds, tunnel-ſhaped. 25. Bearing buds, 
papilionaceous. 26. Bearing buds, roſaceous. ; 
Befides all theſe ſyſtems, there have been invented 
two others, founded upon the calyx. The firſt of 
theſe was the invention of Peter Magnol, a celebrat- 
ed profeſſor of botany at Montpellier, and publiſhed 
in 1720, five years after the author's death. The 
other was delineated by Linnæus, and publiſhed in 


his Claſſes Plantarum, in 1738, three years after be | 


publication of the ſexual ſyſlem. Magnol diſtin- 
„„ | guilhes 


— 
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guiſhes two kinds of calyx; one external, which in- 


velopes and ſuſtains the flower, and is the flower-cup 


properly ſo called; the other internal, which is the 


ſeed>veſſel or fruit. According to this idea, all plants, 
whether herbaceous or woody, ate furniſhed with 
either the external calyx only, or with both. His 
claſſes are, 1. Herbs with the calyx external, includ- 
ing a flower unknown. 2. Calyx external, includ- 
ing a flower ſtaminous. g. Calyx external, includ- 
ing a flower monopetalous. 4. Calyx external, in- 
cluding a flower polypetalous. 5. Calyx external, 
including a flower compound. ' 6. Calyx external, 
ſupporting a flower monopetalous. 7. Calyx exter- 
nal, ſupporting a flower polypetalous. 8. Calyx in- 
ternal only, which is the corolla. g. Calyx external 
and internal, flower monopetalous. 10. Calyx ex- 
ternal and internal, flower with two and three petals. 
12. Calyx external and internal, tetrapetalous. 1g. 


.Calyx external and internal, polypetalous. 13. Trees 


with the calyx external only. 14. "Calyx internal 
only. 15. Calyx external and internal both. 

The :charaQters of the orders, or ſeeondary divi- 
ſions, in Magnol's method, are derived chiefly from 
the figure of the calyx, petals, and feeds; from the 
diſpoſition of the flowers, from the number of the pe- 
tals, and ſybſtance of the fruit. Fiſty- ive ſeQions 
or orders ariſe from the combination of thefe cha- 
raQers with thoſe of the claſſes; and theſe are again 
ſubdivided into genera, which poſſeſs this fingularity, 
that, in place of diſtinQive characters hitherto em- 
ployed, they exhibit complete deſcriptions of all the 
parts of jrufification of one or two ſpecies of each 

AY St Ter Oh | | | 
4 Tobeſe. multiplied and laborious endeavours to 
form a rational method of claſſing plants, ſucceeded 
the ſyſtem of Linnæus, which is unqueſtionably more 


. conformable to the true principles of philoſophy than 


all thoſe which preceded.it. Yet be ſtrenuoully oo 
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that there is an unerring and invariable natural me- 
thod, by which Creative Wiſdom has ordained that 
vegetable produttions ſhould be connected by a na- 
tural affinity, and yet be diſtin, from each other; 
but he modeſtly owns his inability to detect this na- 
tural method, after long and repeated reſearches for 
that purpoſe. He has nevertheleſs framed a Natural 
Order of Plants, by placing together under appro- 
priate names, all thoſe which appear to have à natu- 
ral ſimilitude or affinity; and he importunes ſuc- 
ceeding botaniſts diligently to ſearch after this'natural 

method, as Nature's. own ſyſtem. That this ſyſtem,” 
ſays he, „is no chimera, will ſatisfattorily appear 
from hence, that all plants, of what order ſoever, ſhow _ 
an affinity to ſome others; and hence, if this affinity, 
or the links of this natural chain, could be once made 
out and conneQted, not only the virtues, of a great 
number of ſpecies may be aſcertained,. but we may 
know with certainty how to find a proper ſueceda- 
neum for plants which cannot eaſily be had“. 


* 


Sir John Hill, in his Vegetable Syſtem, endeavours 
to detect this natural order, by claſſing plants accord- 
ing to their internal ſtructure. Perhaps,” ſays he, 
*« upon the foundation of a true anatomy of plants, 
a natural method may be eſtabliſhed: for it is certain 
that the. forms of all the external parts of vegetables 
depend on the diſpoſition, of the internal; and all 
their differences are founded there. On the different 
inner ſtruQture of the vegetable body, under certain 
courſes of its veſſels, evidently depend the differences 
w dich charaQterize the; ſeven firſt families, to the diſ- 
_ Uinftions of which all claſſes are ſubordinate; and 
as theſe original diſtinctions are truly natural, we may 
here begin very ſafely. The ſeven families are theſe: 
1. The muſhrooms. 2. The algæ, or foliacedus ſea 
land plants. g. The moſſes, 4. The ferns. | 
5 · The, graſſes, 1. The palms. 7. The common Bo 


race of plants. Their diſtinttions ane; from another 
are theſe : 33 ES 
: cc * The | 
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1. The muſhrooms are fleſhy, and are deſtitute 
of leaves and viſible flowers. 2. The algæ are 
merely foliaceous, the entire plant conſiſting of a 
leafy matter without other viſible paris. 3. The 
moſſes have proceſſes of the inner rind for leaves. 
4- The ferns conſiſt of a ſingle leaf raiſed on a ſtalk, 
and bear their flowers upon its back. 5. The graſſes 
have jointed ftalks and undivided leaves, and huſks 
to hold the ſeeds. 6. The palms have a fimple trunk, 
with Jeaves only on the top, and have the flowers and 
fruit in divided ears.” The ſeventh claſs, which he 
calls the common race of plants, are ſuch as have their 
roots, leaves, ſtalks, flowers, and fruits, diſtin and 
obvious; and have not the characters of any of the 
other fix families. To this natural method, his artifi- 
_ cial one, conſiſting of forty-three claſſes, and which 
takes up the whole of his voluminous work, is de- 
ſigned only as an index; but as this is univerſally al- 
lowed to be inferior to Linnzus's natural method, it 
is needleſs for us to inveſtigate it further. But as the 
natural order of Linnzus is followed and adopted by 
Profeſſor Martyn, and many other of the molt reſ- 
peQable authors, we ſhould not deem our treatiſe 
complete, without giving it a place, as follows: 


LINNEUS's NATURAL ORDER of PLANTS. 


1. PALMA. Theſe are perennial, and iq of 
the ſhrub and tree kind. The ſtem is in height from 
two to one hundred feet and upwards: and the roots 
 form-a maſs of fibres which are commonly fimple and 
without any ramifications. This order includes the 
following genera: Areca, the faufel-nut, or cabbage- 
tree; Boraſſus, Malabar palm, called ampana, carim- 
pana, and palmaira-tree ; Caryota, palm with doubly 
winged leaves, called ſehunda-pana; Chamerops, 
dwarf palm, or palmetto ; Cocos, cocoa-nut” tree; 
Corypba, mountain palm with largeſt leaves, called 
codda-pana; Cycas, todda-pana; Elais; 9 wild 


alabar 
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Malabar palm, called katou-indel; Phenix, date · 
tree; Zamia; Hydrocharis, frog's-bit; Stratiotes, 
water-ſoldier; Valliſneria. | | 
2. Pi ERNIT R. Theſe plants are moſtly herbace- 
ous and perennial. They conliſt of pepper, and a 
few genera which agree with it in habit, ſtruture, 
and ſenſible qualities, particularly the latter. The 
genera contained in this order are, Ambroſinia; 
Arum, cuckow-pint, or wake-robin; Calla, African 
arum; Dracontium, dragons; Pothos, ſcunck- weed; 
Zoſtera, graſs-wrack; Acorus, ſweet-ruſh, or calamus 
aromaticus; Orontium, floating arum; Piper, pepper; 
Saururus, lizard's-tail. . 
g. CALAMARIL x, from calamus, (Lat.) a reed. In 
this claſs the baſe of the leaf, which embraces the 
ſtalk like a glove, has no longitudinal aperture. The 
ſtalk is generally triangular, and without knots. The 
flowers have no petals. By theſe three particulars this 
order is eaſily diſtinguiſhed from the family of the 
graſſes, to which it is nearly allied. The genera con- 
tained in this natural order are, Cyperus, cypreſs. 
graſs; Eriophorum, cotton-graſs; Schœnus, bale cy- 
preſs; Scirpus, ruſh-graſs; Carex, ſedge, or cypreſs- 
graſs; Sparganium, burr-reed; Typha, cat's-tail, or 
reed-mace. | . 
4. GaAMIxA. This natural order conſiſts of the 
numerous and natural, family of the graſſes, viz. 
Agroſtis, bent-graſs; Aira, hair-graſs; Alopecurus, 
fox-tail graſs; Anthoxanthum, vernal graſs; Ariſtida, 
oat-graſs; Arundo, reed; Avena, oats; Bobartia; 
Briza, quaking-graſs ; Bromus, brome-graſs ; Cinna; 
Comucopiæ, horn-of-plenty graſs; Cynoſurus, dog's- 
tall graſs; Dactylis, cock's-foot graſs; Elymus, lyme- 
graſs; Feſtuca, feſcue-graſs; Hordeum, barley ; La- 
gurus, hare's-tail graſs; Lolium, darnel; Lygeum, 
ooded matweed; Melica, melic, or rope-graſs; Mi- 
lium, millet; Nardus, mat-graſs ; Oryza, rice; Pani-- 
dum, panic-graſs; Paſpalum ; Phalaris; canary-graſs; 
Vor. XIV. No. 187. Mm  Phleum, 
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Phbleum, cat's-tail graſs; Poa, meadow-graſs; Saccha- 
rum, ſugar-cane; Secale, rye; Stipa, winged ſpike- 
graſs: Triticum, wheat; Uniola, ſea-ſide oats of Ca- 
rolina; Coix, Job's-tears; Olyra; Pharus; Tripla- 
cum; Zea, Turkey wheat, or Indian corn; Z zania, 
water-oats, or tare-graſs ; Ægilops, wild feſcue-graſs 5 
Andropogon, beard-graſs; Apluda; Cenchrus, bedge- 
hog-graſs; Holcus, Indian millet; Iſchæmum. 

- $5. Tr1iverALorDs , from tres, three, and petalum, 
a petal. Theſe plants have no very ſtriking charac- 
ters, and are nearly allied to the graſſes. All the 
genera of this order, however, are not tripetaloid. 
The genera are, Aliſma, water-plantain; Aphyllan- 
thes; Butomus, flowering-ruſh, or water-gladiole ; 
Calamus; Flagellaria; Juncus, ruſh; Sagittaria, 
arrow-head; Scheuchzeria, lefler flowering-ruſh; and 
FTriglochin, arrow- headed graſs. 

6. Exs ATA, from enfis, a ſword ; the leaves of 
the plants of this order being ſword-ſhaped. The 
genera are, Antholyza; Calliſia; Commelina, day- 
flower; Crocus, ſaffron ; Eriocaulon, net-wort; Fer- 
raria; Gladiolus, corn-flag; Iris, flower de luce; 
Ixia; Morza; Pontederia; Siſyrinchium; Trade- 
fcantia, Virginian. ſpider-wort, or flower of a day; 
Wachendorha ; Xyris. 

7. Oxcyuipesx. The roots of many of theſe 
plants are compoſed of one or more fleſhy tubercles 
or knobs, attached to the lower part of the ſtem, and 
ſending forth fibres from the top. - Thole of orchis 
bear an obvious reſemblance to the ſcrotum in ani- 
mals, from which circumſtance the genus has derived 
its name. The genera are, Arechuſa; Cypripedium, 
ladie s- ſlipper, Epidendrum, vanilla, or vanelloe ; Li- 
modorum, baſe heilebore; Opbrys, bec-flower, bird's- 
neſt, or tway-blade; Orchis, :butterfly-flower ; Saty- 
rium, lizard-flower ; -Serapias, belleborine, or ' baſe 
he llebore. ä 5 W at 1 
8. SciTAmINnE E, from ſcitamentum, a dainty. _ 

| | | a Clals 
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claſs conſiſts of beautiful exotic plants, all natives of 
very warm countries. Some of them furniſh exqui- 
fite fruits; but, though the plants riſe very high, they 
are perennial only by their roots. Thoſe which have 
only one filament, have in all their parts an aromatic 
odour, and an acrid or poignant taſte; qualities, how- 
ever, poſſeſſed in a much greater degree by the roots, 
which are hot and reſinous. The genera are, Alpinia; 
Amowum, ginger; Canna, Indian flowering-reed; 
Coſtus; Curcuma, turmeric; Kæmpferia; Maranta, 
Indian arrow-root; Muſa, banana, or plamain-tree; 
Thalia. 3 
9. SPATHACEE, ſo called becauſe their flowers are 
protruded from a ſpatla, or ſheath. They are nearly 
allied in habit and ſtrutture to the hliaceous plants, 
from which they are chiefly diſtinguiſhed by the ſpatha 
out of which their flowers are protruded. The ge- 
nera contained in this order are, Allium, garlic, onion, 
&c. Amaryllis, lily-daffodil; Bulbocodium, moun- 
tain-ſaffron; Colchicum, meadow-ſaffron; Crinum, 
aſpbodel- lily; Galanthus, ſnow-drop; Gethyllis; Hæ- 

manthus, blood- flower; Leucoium, greater ſnow- 
drop; Narciſſus, daftodil; Pancratium, ſea-daffodil. 
10. CoRONARI&X. Theſe plants are herbaceous, 
perennial, and from one inch to fifteen feet high. 
The genera included in thisnatural order are, Albuca, 
baſe ſtar of Bethlehem; Cyanella; Fritillaria, fritil- 
lary, or crown imperial; Hejonius ; Hyacinthus, hya- 
cinth ; Hypoxis, baſe ſtar-flower; Lilium, lily; Me- 
lanthium, ſtar-flower; Ornithogalum, ſtar of Bethle- 
hem; Scilla, {quill ; Tulipa, tulip; Agave, American 
aloe; Aletris, baſe aloe; Aloe, aloe; Anthericum, 
ſpider wort; Alphodelus, aſphodel, or king's-ſpear ; 
Bromclia. ananas, or pine- apple; Burmannia; Heme- 
rocallis, day. lily, or lily-aſphodel; Polyanthes, tube- 
roſe; Tillandſia; Veratrum, white hellebore; Yucca, 
Adam's needle. With reſpect to the powers of the 
plants of this order, it may be affirmed in general, 
: 5 that 
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that ſuch as have little taſte or ſmell, as the roots of 
tulip, and ſtar of Bethlehem, are perfealy innocent; 
whilſt thole which have a heavy nauſeous ſmell, as 
ſquill, hyacinth, crown-imperial, and ſpider-wort, 
frequently prove noxious, | 

11. SaRMEN TOS, from ſarmentum, a long ſhoot, 
This order conſiſts of plants which have climbing 
ſtems and branches, like the vine. Theſe plants are 
far from being a true natural aſſemblage; in latt they 
ſcarcely agree in a fingle circumſtance, except that 
expreſſed in the title, which is far from being peculiar 
to this order. The genera are theſe, Alſtroemeria ; 
Ariſtolochia, birthwort; Aſarum, alarabacca; Alpa- 
ragus, ſparrowgraſs; Centella; Ciſſampelos; Conval- 
laria, lily of the valley; Cytinus, hy pociſtis; Dioſ- 
corea, Indian yam; Erythronium, dog's-tooth violet; 
Glorioſa, ſuperb lily; Medeola, climbing African 
aſparagus; Meniſpermum, moon-ſeed ; Paries, true- 
love, or one-berry; Rajania; Ruſcus, butcher's- 
broom, or knee-holly; Smilax, rough bind-weed; 
Tamus, black bryony ; Trillium, three-leaved nighi- 
ſhade, or herb irue- love of Canada; Uvularia. 

12. HoLEeRacez, from holus, pot-herbs. This 
order conſiſts of plants which are uſed for the table, 
and enter into the economy of domeſtic affairs; it 
contains trees, ſhrubs, perennial and annual herbs. 
The genera contained in this. order are, Anabaſis, 
berry-bearing ,glaſs-wort; Anacardium, acajou, or 
caſhe w- nut; Atraphaxis; Baſella, Malabar nightſhade; 
Beta, beet; Blitum, blite, or ſtrawberry ſpinach; 
Bucida; Calligonum ; Callitriche, ſtar-headed water- 
chickweed; Camphoroſma; Chenopodium, goole- 
foot, or wild orach ; Coccoloba, ſea- ſide grape; Co- 
riſpermum, tickſeed ; Heiſteria; Herniaria, rupture- 
wort; Illecebrum, mountain knot-graſs, or whitlow- 
graſs; Laurus, bay, cinnamon, camphire, ſaſſafras, 
and benjamin, tree; Mimuſops ; Pettveria, Guinea- 
hen weed; Polycnemum; Polygonum, knot-grals, 

3 . biltort ; 
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iſtort; Rheum, rhubarb; Rhizophora, mangrove, 
or candle of the Indians; Rivina; Rumex, dock; 
Salicornia, jointed' glaſs-wort, or ſalt-wort; Salfola, 
glaſs wort; Tinus; Winterania; Atriplex, orach; 
| Axyris; Begonia ; Ceratocarpus; Nyſſa, the tupelo- 
tree; Spinacia, ſpinach. ER Pe 
13 SUCCULENTE, from fuccus, juice. This order 
coniiſts of flat, fleſhy, and juicy, planis, molt of them 
ever-greens. They are aſtringent, refreſhing, and 
very wholeſome. The genera are, Aizoon; Cactus, 
melon thiſtle, torch-thiſtle, Indian fig; Galenia, Cape 
jeſſamine; Meſembryanthemum, fig-marigold; Neu- 
rada; Reaumuria; Tamarix, tamariſk ; Tetragonia ; 
Cotyledon, navel-wort ; Craſſula, leſſer orpine ; Pen- 
thorum; Rhodiola, roſe-root; Sedum, lefſer houſe- 
leek, or ſtone-crop; Sempervivum, houſeleek; Sep- 


tas; Suriana; Tillea, ſmall, annual bouſeleek; Ciay- 


tonia; Nama; Portulaca, purſlane ; Seſevium; Tri- 
anthema, horſe-purſlane ; Adoxa, tuberous moſchatel, 
or hollow-root ; Chryloſplenium, golden ſaxifrage; 
Hydrangea; Mitella, baſe American ſanicle; Saxi- 
fraga, ſaxifrage; Tiarella. : 5 | 

14. GrvinaALEs, from grus, a crane. Theſe con- 
ſiſt of geranium, vulgarly called crage's-bill, and a 
few other genera which Linnæus conſiders as allied 
to it in their habit and external ſtructure, This order 


furniſhes both herbaceous and woody plants; and the - 


genera included in it are, Aldrovanda; Averrhoa ; 
Droſera, ſundew ; Fagonia; Geranium, crane's-bill ; 
Guaiacum, lignum vitæ, or pockwood; Linum, flax; 
Oxalis, wood-ſorrel; Quaſſia, ſimarouba bark; Tri- 
bulus, caltrops; Zygophyllum, bean- caper. 

15. IN US DATRÆ. The plants of this order are 
aqualic, of low ſtature, herbaceous, and moſtly pe- 
rennial. The roots are fibrous. The ſtem is gene- 
rally wanting, In its place is an aſſemblage of leaves, 

which wrapping or enfolding each other mutually form 
a ſheath; and from the middle of this ſheath is pro- 
fi ; a ( : Ons duced 
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duced the footſtalk of the flower. The leaves are 
ſometimes alternate, ſometimes placed in whirls round 
the ſtem. The genera are, Ceratophyllum, horn- 
wort; Elatine, water-wort; Hippuris, mare's-tail; 
Myriophyllum, water-milfoil ; Potamogeton, pond- 
weed; . Ruppia, ſea or taſſel graſs; 
Zannichellia, triple. headed pondweed. 

16. CALNYCITLORZ, from calyx, the flower-cup, 
and flo, the flower; conſiſting ot ſuch plants as have 
the ſtamina (the flower) inſerted into the calyx. All 
the plants of this order are of the ſhrub and tree kind. 
In this order are only four genera, viz. Elzagnus, 
oleaſter, or wild olive ; Hippophae, baſe rhamnus, 
or ſea buckthorn ; Olyris, poet's caſſia; Trophis. 
The laſt genus is only to be found in the improved 
. of Linnæus. 

. CaLycaxnTHME=Z; from calyx, the flower-cup, 
aid 00. the flower; conſiſting of plants, which, 
among other charaQers, have the corolla and ſtamina 
inſerted in the calyx. This order furniſhes trees and 
ſhrubs, and annual, biennial, and perennial, herbs; but 
the herbaceous n are by much the moſt nume- 
rous. The genera are, Epilobium, willow-herb, or 
French willow; Gaura, yellow Virginian looſe-ſtrife;; 
Iſnardia; Juſfieua; ; Ludvigia; Melaſtoma, American 
gooſeberry-tree; Mentzelia; Oenothera, tree prim- 
role ; Ammannia ; F rankenia, ſea-heath; Glaux, ſea- 
chickweed, or milkwort, and black ſaltwort ; Griſlea; 
Lythrum, willow-herb, or purple looleſtrife; Oſbec- 
kia, gold roſe feather; Peplis, water-purſlane; Rhexia, 
ſoap-wood. 

18. BicoxxESs, from bis, twice, and cornu, a horn; 
plants whoſe antherz have the appearance of two 
horns. The plants of this order are all of the ſhrub 
and tree kind. The genera contained in this natural 
order are, Blæria; Azalea, American upright honey- 
ſuckle; Myrſine, African box; Erica, heath; Vac- 
cinium, whartle, or bilberries; Andromeda; Arbu- 

tus, 
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tus, ſtrawberry- tree; Clethra; Epigea, trailing arbu- 
tus; Gualtheria; Kalmia, dwarf-laurel of America; 
Ledum, marſh ciſtus, or wild roſemary; Pyrola, 
winter- green; Rhododendrum, dwarf roſebay; Rho- 
dora; Royena, African bladder- nut; Garcinia, man- 
goſtan; Haleſia, ſnowdrop-tree; Siyrax, ſtorax-tree; 
Citrus, citron, orange, lemon; Dioſpyrus, Indian 
date-plum. The appearance of the horned antheræ, 
which has given name to this order, is not very 
conſpicuous, unleſs in che following genera: Whor- 
tle-berries, heath, ſtiawberry-tree, dwarf roſebay, 
and trailing arbutus. 

19. HesPERIDEk, from the Heſperides, whoſe 
orchards are ſaid to have produced golden apples. 
The plants of this order are of the ſhrub and tree 
kind, and moſtly. evergreen. It includes the follow- 
ing genera; Caryophyllus, clove-tree; Eugenia, po- 
mey-role, or yamboo ; Myrtus, myrtle, and all-ſpice 
or pimento ; Philadelphus, mock orange, or ſyringa ; 
Pſidium, guayava, or bay-plum. | 


20. Ror AcEA, from rota, a wheel, conſiſts of 


plants with one wheel-ſhaped petal without a tube. 
Theſe reſemble in quality thoſe of the order of Pre- 
ciæ, to which they are in all reſpe&s very nearly al- 
lied; but very few of them can be ſaid in ſtritt pro- 
priety io poſſeſs the character ſpecified in the title, 
The genera are, Anagallis, pimpernel; Entunculus, 
baſe pimpernel; Chironia; Exacum; Gentiana, gen- 
tian, or fellwort; Lyſimachia, looſe-ſtrife; Phlox, 
lychridea, or baſe lychnis; Sarothra, baſe gentian; 


Swertia, marſh gentian; Trientalis, winter- green 


with chickweed flowers; Aſcyrum, St. Peter's wort; 
Ciltus, rock-roſe; Hypericum, St. John's wort. 

21. PREciz, from precius, early. Theſe conſiſt 
of primroſe, an early flowering plant, and ſome others 
which agree with it in habit and ſtrutture, though not 
always in the gharatter or circumſtance expreſſed in 
the title, Theſe plants, which poſſeſs no ſtriking uni- 

| form 
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form characters, are, in general, innocent in their 
quality; yet the root of ſowbread is dangerous, if 
taken internally. The genera are, Androſace; Are- 
tia; Cortuſa, bear's- ear ſanicle; Cyclamen, ſowbread ; 
Dispenſia; Dodecatheon, Virginian covſlip; Pri- 
mula, primroſe, and auricula; Soldanella, ſoldanel; 
Limoſella, leaſt water plantain; Hottonia, water mil- 
ſoil, or water violet; Meuyanthes, bogbean, or marſh- 

trefoil; Samolus, round leaved water pimpernel. 
22. CaryYoruille&s. All the plants of this or- 
der are herbaceous, and moſtly annual. They are 
innocent in their quality, abound in a watery phlegm, 
and have bitter ſeed. The genera are, Agroſtemma, 
campion, or wild lychnis; Cucubalus, berry-bearing 
chickweed ; Dianthus, clove n carnation, 
and pink; Drypis; Gypſophila ; Lychnie, campion; 
Saponatia, ſoap-wort; Silene, viſcous campion; Ve- 
lezia ; Alfine, chickweed; Arenaria, ſandwort; Buf- 
fonia, toad-graſs; Ceraſtium, moule-ear chickweed ; 
Cherleria; Glinus; Holoſteum; Lœflingia; Mehr- 
ingia, mountain chickweed; Polycarpon; Sagina; 
pearlwort; Spergula, ſpurrey; Stellaria, great chick- 
weed; Minuartia; Mollugo, African chickweed ; 
Ortegia; Pharnaceum; Queria. To this order have 
annexed, ſomewhat improperly indeed, two 
other genera, which cannot be arranged under any 
of the foregoing ſeftions: Polypremum, Carolina 
flax; and Scleranthus, German knot-graſs, or kna wel: 
the former has a calyx of four pieces, and one wheel- 
ſhaped petal; the latter a hollow calyx of one piece 
and no petals. | 
23: TRIHI LAT, from tres, three, and hilum, an 
external mark on the ſeed; conſiſting of plants with 
three ſeeds, which are marked diſtinctly wich an ex- 
ternal citatrix or ſcar, where they were faſtened within 
to the fruit. The genera are, Melia, bead-tree ; Tri- 
chilia; Acer, maple; Æſculus, borſe-cheſnut ; Ba- 
niſteria; Malpighia, Barbadocs cherry; Triopteris ; 
; Cardioſpermum, 


\ 
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Cardioſpermum, heart-ſeed, or heart-pea; Panllinia, 
fupple jack; Sapindus, ſoap-berry; Staphylæa, blad- 
der-nut; and Tropeolum, Indian creſs. 1665 

24 Co v DATES, from vs, a helmet, conſiſt of plants 
which have irregular flowers, ſomewhat reſembling a 
helmet or hood. Theſe plants are moſtly berbaceous 
and perennial, The genera are, Epimedium, barrens ' 
wort; Hypecoum; Leontice; lion's-leaf ; Melians 


thus, honey-flower; Pinguicula, butter-wort, or York- 


ſhire ſanicle; Utricularia, water-milfoil; Fumaria, 
fumitory ; Impatiens, balſam, or female balſamine ; 
Monniera. | i 
25. PUTAMINER, from putamen, a ſhell, confiſt 
of a few genera of plants allied in habit, whoſe fleſhy 
ſeed - veſſel or fruit is frequently covered with a hard 
woody ſhell. Moſt of theſe plants are acrid and pe- 
netrating ; and yield, by burning, a great quantity of 


fixed a kali. The names of the genera contained in 


this order are, Capparis, caperbuſh; Cleome, baſe 
muſtard ; Cratæva, garlic-pear ; Creſcentia, calabaſh. 
tree; Marcgravia; Moriſonia. 5 
26. Morris Lig, from multus, many, and felis 
qua, a pod, conſiſt of plants which have more ſeeds 
veſſels than one. From the etymology of the term, 
one would naturally imagine that the ſeed-veſſels in 
queſtion were of that kind called by Linnæus feligua, 
or pod: but the faft is, that not a ſingle plant of rhis 
order bears pods; the greater part having many dry 
capſules, and the remainder being furniſhed properly 
with no ſeed-veſſel, but bearing numerous diltin& 
feeds. This order includes the following genera, viz, 
Aconitum, monk's-hood, or wolf's-bane; Aquilegia, 
coiumbine ;; Deſphinium, larkſpur; Pæonia, peony ; 
Dictamnus, fraxineila, or white dittany ; Peganum, 
wild Syrian rue ; Ruta, rue; Adonis, adonis, or phea- 
lant'scye; Caltha, marſh-marigold; Garidella, fen- 


nel. flouer of Crete; Helleborus, hellebore; Iſopy- 


rum; Myoſurus, mouſe- tail; Nigella, fennel- flower, 
Vor. XIV. No. 187. Nn or 
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or devil in a buſh; Ranunculus, crowfoot ; Trollius, 


globe ranunculus, or locker gowlans; AQza, herb- 
\ cbriſtopher, or bane-berries ; Anemone, wind- flower; 


Atragene; Clematis, virgin's bower; Thalictrum, 

I meadow-rue. | 
F 27. Ruotanez, conſiſting of poppy, and a few 
I genera” which reſemble it in habit and ſtruQure. 
i Theſe plants, upon being cut, emi: plentifully a juice, 
' which is white in poppy, and yellow in the others. 
With reſpe& to their virtues, the juice is narcotics 
their ſeeds leſs ſo, their roots aperient. Applied ex- 
ternally, they are ſlightly corroſive. The genera are, 
Argemone, prickly poppy ; Boccania, tree-celandine ; 
Chelidonium, celandine; Papaver, poppy, Podo- 
pbyllum, duck's-foot, or May-apple ; Sanguinaria, 
Puccoon, or blood-root. X . 
28. Luzivz, conſiſt of plants whoſe appearance 
ſeems to indicate ſomething baleful and noxious in 
their natural quality, Moſt of thele plants are ber- 
baceous and perennial. The genera. are, Atropa, - 
deadly nightſhade; Browallia; Capſicum, Guinea 
pepper; Cateſbæa, lily-thorn ; Celfia ; Ceſtrum, baſe 
jeſſamine; Datura, thorn-apple ; Digitalis, fox-gloye ; 
Ellifia ; Hyoſcyamus, henbane ; Lycium, box thorn; 
Nicotiana, tobacco; Pedalium; Phyſalis, alkekengi 
or winter- cherry; Seſamum, oily purging grain; 
Solanum, nigbiſhade, potatoe, &c. Strychnos, poi; 
ſon- nut; Verbaſcum, mullein. 
29 CAMPANACEZ, from campana, a bell; plants 
with bell-ſhaped flowers. The plants of this order 
are herbaceous and perennial, viz. Campanula, bell- 
flower; Conyolvulus, bindweed ; Evolvulus ; Ipo- 
mea, quamoclit, or ſcarlet convolvulus; Phyteuma, 
rampions; . Polemonium, Greek valerian, or Jacob's 
ladder; Roella; Trachelium, blue umbelliferous 
throat-wort; Jalione, rampions with ſcabious heads, 
or ſheep-ſcabious; Lobelia, cardinal flower ; Viola, 
violet, and heart's-eaſe. . 01 
30. ConToORTE, 
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30. Con rox Tx, from con, together, and torgueo, 
to twilt; conſiſt of plants which have a ſingle petal 
that is twiſted or bent towards one fide. This order 
tonfiſts of trees, ſhrubs, and fat ſucculent plants, 
ſome of which retain their leaves during the winter. 
The herbaceous vegetables in this ordet are generally 
perennial. The genera are; Cerbera; Echites, ſa- 
vanua flower; Gardenia, Cape jeſſamine; Genipa; 
Microcnemum; Nerium, oleander, or roſe-bay ; 
Periploca, Virginian filk ; Rauwolfia; Tabernæmon- 
tana; Vinca, periwinkle; Apocynum, dog's-bane ; 
Aſclepias, ſwallow-wort; Cameraria; Ceropegia; 
Cynanchum, baſe dog's-bane } Plumeria; red jeſſa- 
mine; Stapelia, African ſwallow-wort. The plants 
of this order, abounding in a milky juice, are moſt 
of them deemed poiſonous ;. repeated obſervations 
baving eſtabliſhed this aphoriſm, That milky plants, 
except thoſe of the plain compound flowers, are ge- 
nerally of a banefal nature. | 
31. VEeerRECUL =, from vepres, a briar or bramble; 
conliſt of plants reſembling the dephne, dirca,. gnida, 
&c. but which, however, do not conſtitute a true na- 
tural aſſemblage. The genera belonging to this order 
arc, Dais; Daphne, mezereon, or ſpurge Jaurel ; 
Dirca, leatherwood ; Gnidia; Lachnæa; Paſſerina, 
ſparrow- wort; Quiſqualis; Stellera, German ground- 
ſel, or Tragus's ſparrow-wort; Theſium, baſetoad-flax. 
32. PariLIONACE x, plants that have papiliona« 
ceous flowers, i. e. ſomewhat reſembling a butterfly 
in ſhape; of which number are-all the leguminous 
vegetables. The plants of this order are of a very 
different duration; ſome of them being herbaceous, 
and thoſe either annual or perennial; others woody 
vegetables of the ſhrub and tree kind, a few of which 
riſe to the height of ſeventy feet and upwards. The 
genera are theſe: Anagyris, ſtinking bean-trefoil ; 
Sophora; Abrus, Jamaica wild liquorice ; Amorpha, 
baſe indigo; Anthyllis, kidney-vetch, or lady's-finger; 
| Nngz | Arachis, 
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| Arachis, earth or ground nut; Alpalathus, African 


broom; Borboniaz Crotalaria, ratile-wort ; Ebenus, 
ebony of Crete; Erythrina, coral«tree ; Geniſta, ſin- 

gle-ſeeded broom ; Lupinus, lupine ; Niffolia ; Ono- 
nis, anonis, or reſt harrow ; Piicidia, dogwood tree; 
Pterocarpus, red. ſanders; Spartium, broom; Ulex, 


ſurze, or whins; Aichynomene, bale fenfiuve plant; 


Aſtragalus, Iiquorice-vetch, milk vetch, or goat's- 
thorn; Biſerrula; baſe hatchet-vetch ; Cicer, chich- 
peale ; Clitoria ; Colutea ; bladder ſenna ; Coronilla, 
jointed podded coluiea; Cytiſus, labutrnum, or baſe 
tree-trefoil; Doiichus, cowitch z Ervum, lentils ; 
Galea, goat's-rue; Geoffroya, baſe cabbage-tree; 
Glycine, Carolina kidney-bean tree; Glycyrrhiza, 
liquorice; Hedyſarum, French honey ſuckle; Hip- 
pocrepis, horſe-ſhoe vetch; Indigofera, indigo; La- 
thyrus, chichling veteh, or everlaſting-pea; Lotus, 
bird's-foot trefoil; Medicago, ſnail and moon tre- 
foil, lucerne; Ornithopus, bird's-foot ; Orobus, bit- 
ter veich; Phaca, baſe milk-vetch; Phaſeolus, kid- 
ney-bean, or French-bean ; Piſum, pea; Pſoralea; 


| Robima, ſalſe acacia, Scorpiurus, caterpillar ; Tris 


folum, trefoil; Trigonella, fenugreek; and Vicia, 
veich, bean, tare, &c. 
33. LouxxTACEÆ, from lomentum, a colour uſed 
8 Many of thele plants furniſh beautiful 
tiattures, and ſome ef them are much uſed in dying. 
They very much refemble the laſt order. The ge- 
nera are, Adenanthera, baſe lower fence; Baubinia, 
mountain- ebony; Cæſalpina, braſiletio; Caſſia, wild 
ſena; Ceratonia, carob-tree, or St. John's bread; 
Cercis, Iudas- tree; Gleditſia, honey · locuſſ, ox triple- 
tborned acacia; Guilandina, bonduc, or nickar- tree; 
Hematoxylon, logwood; Hymenæa, locuſi-tree, or 


courbaril; Mimola, ſenfitive plant, acacia, &c. Par- 


kioſonia ; Poinciana, Barbadoes flower-fence, or Spa- 

niſh carnation ; and Polygala, milkwort. | 
34+ CucurnaitaAceh, from cucurbita, a goureh 
; co 
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conſiſt of plants which reſemble the gourd in exter- 
nal figure, habit, virtues, and ſenſible qualities The 


plants of this order, which generally climb, and have 


long d ffuſed branches, are moſtly berbaceous and 
perennial. The genera are, Gronovia; Melothria, 
ſmall creeping cucumber; Paſbflora, paſſion- flower; 
Anguria; Bryonia, bryony; Cucumis, cucumber, 
and melon; Cucurbita, gourd, or pompion ; Elate= 
rium, ſpring-gourd; Feuillea; Momordica, male 
balſam-apple; Sicyos, fingle-leeded cucumber; and 
Tricholanthes, ferpent-cucumber, 

5. SENTicos&, from ſentis, a briar or bramble, 
conſiſt of the roſe, bramble, and other plants which 
reſemble them in port and external ſtructure. The 
genera are, Agrimonia, agrimony ; Alchemilla, lady's- 
mantle; Aphanes, parfley-piert, Comarum, marſh- 
cinguefoil; Dryas; Fragaria, ſtrawberry; Geum, 
avens, or herb-bennet; Potentilla, cinquefoil ; Roſa, 
roſe; Rubus, raſpberry, and bramble; Sibbaldia; 
and Tormentilla, tormentil. Theſe plants are very 
nearly allied in form, habit, and ſtrufture, to thoſe of 
the natural order Pomaceæ. "= 

36. Pon Ac EA, from pomum, an apple, confiſt of 
thoſe which have a pulpy eſculent fruit, of the apple, 
berry, or cherry, kind. The plants of this order, 


which furniſh many of our moſt eſteemed fruits, are 


moſtly of the ſhrub and tree kind. The genera are 
named thus: Cratægus, wild ſervice-thorn; Meſpilus, - 
medlar; Pyrus, apple and pear; Ribes, currant-tree; 
Sorbus, ſervice tree; Spiræa, ſpiræa frutex, ſpiked 
willow, drop-wort; Punica, pomegranate ; Amygda- 
lus, almond-tree, peach, neQarine, &c. Chryſobala- 
nus, cocoa-plum; and Prunus, plum, apricot; cherry, 
37- Coruuxir ERA, from columna, a pillar, and 
exo, to bear, conſiſt of plants whoſe ſtamina and piſ- 
 tillum have the appearance of a column or pillar in 
the centre of the flower. This order furniſhes an ex- 
tenſive colleddion of herbs, both annual and perennial, 


ſhrubs, 
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ſhrubs, and trees. Theſe are very diffetent in fize 
and height, from the creeping mallows, and low ſhrub- 
by tea-tree, to the fleſhy limes, and mote lofty filk- 
cotton-trees, which by ſome modern writers are af- 
firmed to be ſo large as not to be tathomed by ſixteen 
men, and ſo tall that an arrow cannot reach th:ir top. 
The genera are the following: Bixa, arnotta, or anotta, 
by the French, roucou; Corchorus, jew's mallow ; 
Heliocarpus, tree-montia; Kiggelaria; Microeos; 
Muntingia; Thea, tea-tree; Tilia, lime or linden- 
tree; Turnera, nettle-leaved ciſtus; Triumfetta, burr- 
bark-tree; Ayenla; Grewia; HeleRteres, ſcrew-tree; 
Kleinhovia; Adanſonia, Athiopian ſour gourd, or 
African calabaſh- tree; Alcea, hollybock, or roſe- 
mallow ; Alibza, marſh-mallow ; Bombax, ſilk- cotton 
tree; Camellia, Japan roſe; Goſſypium, cotton-ttee ; 
Hermannia ; Hibiſcus, althæa frutex, or Syrian mal- 
low; . Lavatera, fea tree-mallow; Malope, baſe mal- 
low; Malva, mallow; Melochia; Napæa; Penta- 
petes ; Sida, Indian mallow; Stewartia; Theobroma, 


cbocolate- nut, or baſe cedar of Jamaica; Urena; 


Waltheria. 

38. Taicocræ, from 2g, three, and z«©-, a grain; 
couſiſting of plants with a ſingle three-cornered cap- 
ſule, having three cells or internal diviſions, each 
containing a ſingle ſeed. The ſingle ſeed- veſſel of 
theſe plants is of a ſingular form, and reſembles three 
caplules, which adhere to one common footſtalk as a 
centre, but are divided externally into three deep par- 
titions, The genera are, Acalypha; Adelia; An- 
drachne, baſe orpine; Buxus, box; Cambogia ; Ca- 
rica, papaw- tree; Cliffortia; Clutia; Cnebrum, vi- 
dow-wail; Croton, baſe ricinus; Cupania; Dale- 
champia; Euphorbia, burning thorny plant, or ſpurge; 


Excœcaria, aloes-wood; Guettarda; Hernandia, 


jack- in- a· box; Hippomane, manchineel-tree; Hura, 
ſand-box- tree; Jatropha, caſſava, or manihot; Mer- 
cutialis, mercury ; Phyllanthus, ſea- ſide laurel; Plun- 
kenetia ; 


OF VEGETABLES. / 287 


kenetia ; Ricinus, palmachriſti; Solandra ; Sterculia ; 
Tragia; Triallis. This family is not completely na- 
tural, yet the title is a ſtriking one; and, though the 
plants which poſſeſs it are not connetted by ſuch nu- 
merous relations as to form a true natural aſſemblage, 
yet they are by that circumſtance diſtinguiſhed from 
all other plants with great facility, All the genera of 
this order have not the ſtriking character juſt men- 
tioned, | a | 

39- Sit1Quos, from filiqua, a pod, conſiſt of 
plants which have a pod for their ſeed-veſſel. This 
order chiefly furniſhes biennial and perennial herbs of 
an irregular figure. The genera are theſe: Arabis, 
wall-creſs; Braſſica, cabbage, turnip, rape; Bunias, 
ſea- rocket; Cardamine, lady's ſmock ; Cheiranthus, 
ſtock, or wall-flower ; Crambe, ſea-cabbage ; Denta- 
ria, tooth-wort; Eryſimum, hedge-muſtard ; Helio- 
phila; Heſperis, rocket, queen's July flower, or dame's 
violet; Iſatis, woad; Raphanus, radiſh; Ricotia; 
Sinapis, muſtard ; Siſymbrium, water-crefles; Turritis, 
tower-muſtard ; Alyſſum, madwort ;, Anaſtatica, roſe 
of Jericho; Biſcutella, buckier-muſtard ; Clypeolay 
treacle-multard ; Cochlearia, ſcurvy-graſs, or ſpoon- 
wort; Draba, whitlow-graſs; Iberis, candy-tuft, or 
{ciatica-creſs; Lepidium, dittander, or pepper-wort ;, 
Lunaria, ſatin-flower, honeſty, or moon-wort ; Mya- 
grum, gold of pleaſure; Peltaria; Subularia, rough- 
leaved aly ſſon; Thlaſpi, mithridate-muſtard, or ſhep- 
herd's purſe; Vella, Spaniſh creſs. 

40. PzRSONAT£, from perſona, a maſque, conſiſt 
of plants whoſe flowers are furniſhed with an irregu- 
lar gaping or grinning petal, in figure ſomewhat re- 
ſembling the ſnout of an animal. This order fur- 
niſhes both herbaceous and woody vegetables of the 

thrub and tree kind. The genera are, Collinſonia, 
hop ſe- weed; Dianthera; Gratiola, hedge-hyſſop; Juſ- 
Ucla, beetle-nut; Scoparia; Verbena, vervain; Ve- 
ronica, ſpeedwell; Acanthus, bear's-breech; Antirr- 
DP | | hinum ; 
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hinum, calves-ſnout, toad's-flax, or ſnap-dragon ; Avi- 
ceonna ; Barleria; Bartſia; Befleria ; Bignonia, trum- 
pet- flower; Bontia, Barbadoes wild olive; Buchnera; 
Capraria, ſweet- weed; Chelone, humming-bird tree; 
Citharexylum, fſiddle- wood; Clerodendrum ; Colum- 


nea; Cornutia; Craniolaria; Cymbaria; Dodartla; 


Duranta; Erinus; Euphraſia, eye-bright ; Gerardia ; 
Geſneria; Gmelina; Haileria, African fy, or boney- 
ſuckle; Lantana, American viburnum; La:threa 
Manulea; Martynia; Melampyrum, cow-wheat ; 
Mimulus, monkey-flower; Obolaria; Orobanche, 
broom-rape ; Ovieda; Pedicularis, rattle-coxcomb, 
or louſe-wort; Petrea; Phryma; Rhinanthus, ele- 
pbant's:-head; Ruellia; Schwalbea; Scrophularia, 
Gg-wort; Stemodia; Torenia; Tozzia; Vandelhla ; 


Vitex, agnus caltus, or challe-tree; Volkameria. 


41. AsPERIFOLIE, rough-leaved plants, viz. An- 
chuſa, bugloſs; Aſperugo, [mail wild bugloſs, or great 
goole-grals ; Borrago, borrage ; Cynoglofflum, hound's- 
tongue, Venus's nayel wort, or lawn; Echium, viper's 


 buglols; Heliotropium, turnſole; Lithofpermum, 


gromwell, or graymill; Lycopfis; Myoſotis, mouſe- 


ear ſcorpion-graſs; Qnoſma ; Pulmonaria, lung-wort, 


or ſage of Jeruſalem; 'Sympbytum, comfrey ; Ce- 
rinthe, honey-wort; Nolana ; Cordia, ſebeften ; Var- 
ronia; Tournefortia, bafe withe ; Ebretia, baſe cherry- 


tree; and Patagonula. The greater part of theſe are 


herbaceous and perennial. 

42. VERTICILIATE, conſiſt of herbaceous vege- 
tables, baving four naked ſeeds, and the flowers placed 
in whirls round the ſtalk. The genera are, Ajuga, 
bugle; Amethyſtea, amethyſt; Ballotta, black hore- 
hound; Betonica, betony ; Cleonia; Clenopodium, 
field bafil; Cunila, Virginian penny-royal; Draco- 
cephalum, dragon's-head ; Galeophs, hedge-nettle; 
Glechoma, ground- ivy; Horminum, Pyrenæan clary; 
Hyflopus, hyſſop; Lamium, dead nettle; Lavandula, 
lavender; Leonurus, ſion's-tail; Lycopus, water f 
* 11.74 bound; 
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hound; Marrubium, horehound ; Meliſſa, balm ; 
Melittis, baſe balm ; Mentha, mint; Moluccella, Mo- 
lucca balm; Monarda, Oſwego tea; Nepeta, catmint, 
or nep; Ocymum, baſil ; Origanum, marjoram ; Or- 
vala; Phlomis, ſage-tree, or Jeruſalem. ſage ; Pra- 
ſium, ſhrubby hedge-nettle ; Prunella, ſelf-heal; Roſ- 
marinus, roſemary ; Salvia, ſage; Satureia, ſavory; 
Scutellaria, ſcull-cap; Sideritis, iron-wort ; Stachys, 
baſe horehound ; Teucrium, germander; Thymbra, 
mountain hy ſſop; Thymus, thyme; Trichoſtema; 
and Ziziphora, Syrian field-baſil. The plants of this 
order are fragrant, warm, and penetrating, and their . 
chief virtue reſides in the leaves. 0 

43. Dumosz, from dumus, a buſh, conſiſt of a 
number of ſhrubby plants, which are thick ſet with 
irregular branches, and buſhy. The plants of this 
order are all of the ſhrub and tree kind, riſing from 
{ix to forty feet high. The genera are, Achras, ſa- 
pota; Caſſine, caſhoberry-buſh, and. South-Sea or 
Paraguay tea; Ceanothus, New-Jerſey tea; Celaf 
trus, ſtaff-tree ; Chryſophyllum, ſtar-apple, and dam- 
ſop-tree; Fagara; Ilex, holly ; Phylica, baſe alaternus; 
Prinos, winter-berry ; Rhamnus, buckthorn, or jujube- 
tree; Rhus, ſumach, or poiſon-tree; . Schinus, Indian 
maltic; Sideroxylon, - iron-wood; Callicarpa, John- 
ſonia; Euonymus, ſpindle-tree; Sambucus, elder; 
Tomex; Viburnum, pliant mealy-tree, or wayfaring- 
tree, lauruſtinus, and guelder-roſe. The berries, bark, 
and flowers, of many of theſe plants, are purgative. 

44. SEPIARIE, from ſepes, a hedge, conſiſt of a 
beautiful collection of woody plants, ſome of which, 
from their ſize, elegance, and other circumſtances, 
are very proper to adorn ſhrubberies. The genera 
are, Chionanthus, ſnowdrop- tree, or fringe-tree; 
Fraxinus, aſh- tree; Jaſminum, jeſſamine; Liguſtrum, 
privet; Nyctanthes, Arabian jeſſamine; Olea, olive; 
Phillyrea, mock privet; Syringa, lilac. This order 
furniſhes woody plants both of the ſhrub and tree 

Vor. XIV. No. 187. Oo kind, 
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|; kind, moſt of which do not drop their leaves till 
1 nearly the time when the new leaves begin to appear. 
| 45. Uu BELLA T, from umbella, an umbel, conſiſt 
BN of plants whoſe flowers grow in umbels, with five 
i petals that are often unequal, and two naked ſeeds that 
i are jointed at the top, and ſeparated below. Theſe 
{! plants are herbaceous, and chiefly perennial. The 
| genera are, Ægopodium, herb-gerard, gout-wort, or 
| wild angelica; Æthuſa, lefler hemlock, or fool's par- 
| fley; Ammi, biſhop's-weed ; Anethum, dill, or fennel ; 
il Angelica; Apium, parſley; ArQopus; Artedia; A- 
; ſtrantia, black maſter- wort; Athamanta, ſpignel ; Bu- 
bon, Macedonian parſley; Bunium, pig-nut, or 
earth-nut ; Bupleurum, hare's-ear; Cachrys; Carum, 
cari, or caraway ; Caucalis, baſe parſley ; Chærophyl- 
lum, cbervil; Cicuta, water-hemlock; Conium, hem- 
lock ; Coriandrum, coriander; Crithmum, ſamphire; 
Cuminum, cumin; Daucus, carrot; Echinophora, 
prickly parſnip; Eryngium, eringo ;* Ferula, fennel- 
2 ; Haſſelquiſtia; Heracleum, cowparſnip; Hy- 
rocotyle, water navel-wort; Imperatoria, maſter- 
wort; Laſerpitium, laſerwort; Liguſticum, lovage; 
Oenanthe, water-dropwort; Paſtinaca, parſnip; Peu- 
cedanum, hog's fennel, or ſulphur-wort; Phellan- 
drium; Pimpinella, burnet-ſaxifrage ; Sanicula, ſani- 
cle; Scandix, ſhepherd's-needle, or Venus's comb; 
Selinum, milk-parſley ; Seſeli, hart-wort of Marſeil- 
les; Sium, water-parſnip ; Siſon, baſe ſtone-parſley ; 
Smyrnium, alexanders; Thapſia, deadly carrot, or 
ſcorching-fennel; Tordylium, hart-wort of Crete. 
46. HZ DERNACEA, from kedera, ivy; conſiſt of 
ivy and a few other genera that ſeem nearly allied to 
it. This order furniſhes both herbaceous and ſhrubby 
plants; and its genera are, Aralia, berry-bearing an- 
gelica; Ciſſus, wild grape; Hedera, ivy; Panax, 
ginſeng; Vitis, vine; Zanthoxylum, tooth-ach tree. 
47. — from ſtello, a ſtar; conſiſt of planis 
with two naked ſeeds, and leaves diſpoſed round the 
N ſtem 
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ſtem in form of a ſtar. The genera are, Anthoſper- 
mum, amber-tree; Aſperula, woodroof; Crucianella, 
petty madder; Diodia; Galium, lady's bedſtraw, or 
cheeſe-rennet; Hedyotis; Knoxia; Lippia; Phyllis, 
baſe hare's-ear; Richardia; Rubia, madder; Sherar- 
dia, little field-madder; Spermacoce, button-weed ; 
Varantia, croſs-wort; Houſtonia; Oldenlandia; 
Ophiorrhiza, ſerpent's-tongue; Spigelia; worm graſs; 
Coffea, coffee- tree; Cornus, dog-wood, or corne- 
lian cherry; Ixora, American jeſſamine; Pavetta; 
and Pſychotria, ipecacuanha. This order contains 
herbs, ſhrubs, and trees. 5 

48. Ao RO AT x, from aggregare, to aſſemble or 
collect, comprehend thoſe plants which have aggre- 
gate flowers, conſiſting of a number of florets or [mall 
flowers, each of which has a proper and common - 
calyx. The genera are, Statica, thrift, or ſea- pink; 
| Hartogia ; Brunia; Protea, filver-tree; Globularia, 
blue daily; Leucadendron; Hebenſtretia; Selago; 
Cephalanthus, button-wood ; Dipſacus, teazel ; Sca- 
bioſa, ſcabious; Knautia; Allionia; Valeriana, va- 
lerian; Morina; Boerhavia; Circza; Lonicera, ho- 
neyſuckle; Chiococca, ſnow berry; Trioſteum, fe- 
ver-root, or tinke1's-weed; Mitchella; Linnæa; Mo- 
rinda; Conocarpus, button-tree; Loranthus; Vif. 
cum, miſletoe. , * 

49. Couros ir, conſiſt of plants with compound 
flowers. In this order Linnæus has conſtrutted his 
firſt or primary diviſions from the different ſexes of 
the florets, which he terms polygamy; the ſubalterh 
diviſions are conſtrutted from the figure of the pe- 
tals, the diſpoſition of the flowers, the pappus or 
crown of the feed, the common receptacle, and 
other circumſtances which charaQterize the fubaltern 
divifions in other authors. The genera are, Gundelia; 
Echinops, globe-thiſtle ; Sphæranthus, globe- flower; 
Arttium, burdock ; Serratula, law-wort, or way-thiſ- 
tle; Carduus, thiſtle; Onopordon, woolly or cotton 
e O00 2 thiſtle; 
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thiſtle; Cynara, artichoke ; Carlina, carline-thiſtle 
Gorteria; Atraftylis, diſtafi-thiſtle ; Carthamus, baſe 
ſaffron; Centaurea, centaury, blue-bottle, or knap- 
weed; Elephantopus, elephant's foot; Scolymus, 
golden-thiltle ; Cichorium, ſuccory, or endive; Ca- 
tananche, Candia lion's-foot; Lapſana, nipple-wort; 
Hypochœris, goſmore; Seriola; Hyoſeris, yellow- 
eye; Andryala, downy ſow-thiſtle; Crepis, baſe 
hawkweed; Hieracium, hawkweed; Leontodon, 
dandelion ; Prenanthes, wild lettuce; Chondrilla, gum 
ſuccory; Lattuca, lettuce; Sonchus, ſow-thiltle ; 
Picris, ox-tongue; Scorzonera, viper's graſs; Tra- 
gopogon, goat's-beard ; Geropogon, old man's beard ; 
Gnaphalium, everlaſting, or cudweed ; Xeranthemum, 
Auſtrian ſneeze-wort; Stæhelina; Tanacetum, tan- 
ſey; Matricaria, feverfew; Carpeſium ; Chryſanthe- 
mum, corn-marygold ; Pteronia; Baccharis, plough- 
man's ſpikenard; Olmites; Conyza, greater fleabane; 
Inula, elecampane; Erigeron, leſſer fleabane; Cine- 
raria, ſky-flower; Tuſſilago, coltsfoot ; Doronicum, 
leopard's-bane ; Arnica; Senecio, groundlel, or rag- 
wort; Solidago, golden-rod; Chryſvcoma, goldy 
locks; Aſter, ſtar-wort; Leyſera; Santolina, laven- 
der-cotton; Anthemis, chamomile; Anacyclus; Co- 
tula, may-weed; Albanaſia; Achillea, milfoil, or yar- 
row; Cacalia, foreign coltsfoot; Perdicium ; Bellis, 
daiſy ; Ageratum, baſe hemp-agrimony; Eupatorium, 
hemp-agrimony ; Ethulia ; Kuhnia; dwarf American 
Jaurel; Corymbium; Helenium, baſe ſun-flower; 
Othonna, African ragwort; Calendula, mary gold; 
ArQotis; Oſteoſpermum, hard-ſeeded chryſanthe- 
mum; Bidens, water hemp-agrimony ; Verbeſina, In- 
dian hemp-agrimony ; Sigeſbeckia; Coreopſis, tick- 
ſeed ſun-flower ; Silphium, baſe chryſanthemum ; 
Tetragonotheca; Polymnia, dwarf ſun-flower ; He- 
lianthus, ſun-flower; Rudbeckia, Milleria ; Buph- 
thalmum, ox-eye; Chryſogonum; Melampodium; 
Tridax, trailing ſtar- wort; PeQis; Tagetes, African 
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marygold; Zinnia; Calea, halbert-weed ; Amellus, 
ſtar- lower; Stoebe, baſe Ethiopian elychriſum; Tar- 
choanthus, ſhrubby African fleabane; Artemiſia, 
wormwood, or mugwort ; Seriphium; Eriocephalus ; 
Filago, cotton, or cudweed; Micropus, baſe cud- 
weed; Iva, falſe Jeſuits bark tree; Parthenium, baſe 
feverfew; Ambroſia; Strumpha; Xanthium, leſſer 
burdock. 

50. Au ENTACEÆ, from amentum, a catkin; plants 
bearing catkins; as, Salix, willow; Populus, poplar; 
Platanus, plane- tree; Sloanea, apeiba of the Braſils; 
Fagus, beech- tree; Juglans, walnut tree; Quercus, 
oak-tree; Corylus, hazel-nut-tree; Carpinus, horn- 
beam tree; Betula, birch- tree; Myrica, candleberry- 
myrtle, or gale; Piſtacia, piſtachia nut- tree; and 
Cy nomorium. ' 

81. Cox iF ER, from conus, a cone, and fero, to 
bear; conſiſt of plants, whoſe female flowers, placed 
at a diſtance from the male, cither on the- ſame or 
diſtin roots, are formed into a cone. In this cha- 
rater, the only one expreſſed in the title, the plants 
in queſtion ſeem to be nearly allied to the family of 
moſſes: from which, however, they are eaſily diſtin- 
guiſhed by their habit, as well as by the ſtructure of 
| the ſmall flowers, in which the ſtamina are united be- 
low into a cylinder, and diſtin& at top. The plants 
of this order are moſtly of the ſhrub and tree kind, 
and retain their leaves all the year. The form of 
theſe plants is generally conic, and extremely beau- 
tiful, from the diſpoſition of the branches, which co- 
ver the ſtems even to the roots, extending themſelves 
horizontally and circularly like ſo many rays. The 
height of ſome genera of this order does not exceed 
halt a foot, that of others approathes to an hundred 
feet. The genera are, Cupreſſus, cypreſs; Ephedra, 
ſhrubby horſe-:ail ; Equiſetus, horſe-tail; Juniperu 
Juniper; Pinus, fir, pine, cedar, larch; Taxus, yew 
tree; Thuja, arbor vitæ. es 


52. COADUNATE, 
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52. Coapunatz, from coadunare, to join or ga- 
ther together; ſo termed from the general appearance 
of the ſeed · veſſels, which are numerous, and, being 
ſlightly attached below, form all together a ſingle 
fruit in the ſhape of a ſphere or cone; the parts of 
which, however, are eaſily ſeparated from one an- 
other. This order, which conſiſts of exotic plants, 
furniſhes a beautiful and choice collection of ſhrubs 
and trees, both evergreen and deciduous. The ge- 
nera are, Annona, the cuſtard-apple; Liriodendron, 
the tulip-tree; Magnolia, laurel-Jeaved tulip-tree; 
Michaelia; Uvaria; Xylopia, bitter wood. The 
plants of.. this order have a ſtrong, agreeable, and 
aromatic, ſmell: the fruits and ſeeds have a pungent 
taſte like pepper; the bark and wood are bitter. 

53- SCABRIDA, from ſcaber, rough, rugged, or 
briſtly, conſiſt of plants with rough leaves. There 
ſeems to be ſome impropriety in characterizing theſe 
plants by a name expreſlive of the roughnels of their 
leaves, as that circumſtance had previouſly furniſhed 
the claſſic character of the Aſperifoliz. The degree of 
roughneſs, however, is much greater in the plants 
which make the ſubject of the preſent article. The 
plants of this order are in general of an aſtringent na- 
ture ; their taſte is bitter and ſtyptic. The genera are, 
Acnida, Virginian hemp; Boſca, yervamora, or gold- 
en rod-tree ; Cannabis, hemp; Cecropia, trumpet- 
tree; Celtis, nettle-tree; Dorſtenia, contrayerva; 
Ficus, fig; Humulus, hop; Morus, mulberry-tree; 
Parietaria, pellitory; Theligonum, dog's-cabbage ; 
Ulmus, elm-tree; Urtica, nettle. 

54. MisCELLANE, miſcellaneous plants. This 
order conſiſts of ſuch. genera as are not connected to- 
gether by very numerous relations. They are, Da- 
tiſca, baſe hemp; Reſeda, baſe rocket, or dyer's weed; 
Poterium, garden burnet; Sanguiſorba, greater wild 
burnet; Lemna, duckmeat; Piſtia, water-houſeleck ; 
Coriaria, myrtle-leaved ſumach ; Empetrum, e 
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berried heath, or crow-berries ; Achyranthes, cadelari; 
Amaranthus, amaranth, or flower-gentle; Celoſia, 
cock's-comb; Gomphrena, globe-amaranth ; Ireſine; 
Phytolacca, American nightſhade ; Nymphæa, water- 
lily, Sarracenia, {ide-ſaddle flower; Cedrela, Barba- 
does baſe cedar; Swietenia, mahogany ; Corrigiola, 
baſe knot-graſs; Limeum ; Telephium, true orpine. 
55. FilICEs, ferns; conſiſt of plants which bear 
their flower and fruit on the back of the leaf or ſtalk. 
Theſe plants, in figure, approach the more perfect 
vegetables; being furniſhed, like them, with roots 
and leaves. The genera are, Acroſtichum, ' forked 
fern; Adianthum, maiden-hair; Aſplenium, ſpleen- 
wort, or milt-waſte; Blechnum; Hemionitis, mule's- 
fern; Iſoetes, quill-wort; Lonchitis, rough ſpleen- 
wort; Polypodium, polypody ; Pteris, brakes, or fe- 
male fern; Trichomanes, Tunbridge maiden-hair ; 
Marſilea; Onoclea, ſenſible fern; Ophiogloſſum, 
adde r's tongue; Oſmunda, oſmund. royal, or flower- 
ing fern; Pilularia, pepper-graſs. 
56. Musci, moſſes. Theſe plants reſemble the 
pines, firs, and other evergreens of that claſs, in the 
form and diſpoſition of their leaves, and manner of 
growth of the female flowers, which are generally 
formed into a cone. They frequently creep, and 
extend themſelves like a carpet upon the ground, 
trees, and ſtones, being generally collected into 
bunches and tufts; the ſmalleſt are only one-third of 
an inch in height, and the largeſt do not exceed five 
or fix, The genera are theſe: Bryum; Buxbaumia; 
Fontinalis, water-moſs; Hypnum; Lycopodium ; 
Mnium; Phaſcum; Polytrichum, golden maiden- 
hair ; Porella; Sphagnum ; Splachnum. The moſſes 
in general are almoſt taſteleſs, have few juices, and 
being once dried do not . readily imbibe moiſture 
from the air. Thoſe which grow in water, being 
thrown into the fire, grow red, and -are reduced to 
aſhes without receiving or communicating any flame. 
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They are all of wonderful efficacy in preſerving dry 
ſuch bodies as are ſuſceptible of moiſture ; and in 
retaining, for a long time, the humidity of young 
plants without expoling them to putrefaQtion. 

57. ALR. This order conſiſts of plants whoſe 
root, leaf, and ſtem, are all one. Under this deſcrip- 
tion are comprehended all the ſea-weeds, and ſome 
other aquatic plants; as already ſtated, p. 219, leq. 

58. Fu Noi, muſhrooms. . Thele plants are rarely 
branched, ſometimes creeping, but moſt commonly 
ere. Such as are furniſhed with branches; have them 
of -a light ſpongy ſubſtance like cork. - Muſhrooms 
differ from the fuci, in that thoſe which, like the 
fuci, have their ſeeds contained in capſules, are not 
branched, as that numerous claſs of ſea-weeds are. 
The greateſt part of muſhrooms have for a root a 
number of fibres, which, by their inoſculations, fre- 
quently form a net with unequal meſhes, ſome of 
which produce plants ſimilar to their parent vegeta- 
ble. The genera of this order are enumerated and 
explained in p. 241. 

Under the name Dubii Ordinis, Linnæus claſſes all 
the other genera which cannot be reduced to any of 
the above-mentioned orders, and which are nearly 
one hundred and twenty in number, as may be ſeen 
by referring to his Fragmenta Methodi Naturalis. 

Such are the Fragmenta Methodi Naturalis of 
Linnæus; which reſulted from his endeavours to form 
a Natural Method of Plants; and which he recom- 
mends to the notice of thoſe who might have ſuffi- 
cient reſolution to follow up the ſame purſuit. That 
a ſyſtem founded on the natural affinities of plants, 
would be a valuable acquiſition to botany, is admit- 
ted on all hands; and therefore it were to be wiſhed, 
that, inſtead of multiplying artificial ſyſtems, the 
learned and ingenious in chemiſtry and botany would 
unitedly endeavour to trace out nature's path in the 


combinations and properties of vegetable _— 
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until this deſideratum ſhall be obtained. That ſuch 
a diſcovery may not be far diſtant, we have every 
reaſon to hope, as well from the avidity with which 
general learning is now purſued, as from the aſtoniſn- 
ing advances made in the ſiſter ſciences of chemiſtry 
and botany within our own day; particularly from 
the brilliant diſcoveries of the ingenious but ill-fated 
Lavoiſier; and the rapid, though recent, introduc- 
tion of the ſexual hypotheſis into the ſchools. It is 
no longer ago than the year 1762, that Dr. Martyn 
was appointed to the botanical chair at Cambridge, 
and firſt introduced the Linnæan {yſtem and language 
in a courſe of public lectures. They were at that 
time-both entirely new to the univerſity, and very little 
known or attended to in other parts of the kingdom; 
except at Edinburgh, by the laudable efforts of the 
late Dr. Hope. 

That uſeful improvements, and ſcientific diſcove- 
ries, even after they are made, can only advance to 
maturity by degrees, and receive their finiſh from 
the progreſſive labours of the many, is a fact which 
admits not of a doubt. In the retroſpective view 
above given of the writers on botany, it is apparent 
that each one improved on the others' ideas; but the 
talent of collecting the moſt valuable parts of the 
whole, and of combining them into one rational and 


claſſical ſyſtem, was left to digniſy the name of Lin- 


næus. Similar reſults may {till ariſe ſrom ſimilar re- 
ſearches; and, though it is too common a maxim to 
think and ſpeak contemptuoully of inferior writings 
and ſuggeſtions on different topics, yet, as far as any 
one contributes his mite to the general ſtock, or fur- 
niſhes an idea that can be improved by others, he is 
zuſtly entitled to a ſhare of the public regard. We 
have ſeen, that, even in the ſcience of botany, a jour- 
neyman weaver could accompliſh what the cele- 
brated Mr. Philip Miller declared to be impoſſible; 
and it is obvious that the labours of the meaneſt in- 

Vor. XIV. No. 187. Pp Adividuals 
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dividuals are found expedient to the comforts of ele- 
vated life, and are perhaps the ſource of the very 
bread we eat. This ought to convince us how inti- 
mately every link of the great chain of ſociety is 
connected, and ſhould fill our hearts with ſentiments 
of regard for all our fellow men, bow diſtant ſoever 
their avocations and ſtations may be; fince moſt of 
the gifts of ſuperiority ſeem primarily to have ariſen 
out of the inventions or ſuggeſtions of athers. How 
much then mult the compiler of this work owe to the 
induſtry of thoſe who have gone before him, in the 
arduous purſuits of natural hiſtory ! nor can he com- 
penſate for the valuable matter ſeleQed from the la- 
bours of thoſe who have had the happineſs to excel, 
but by placing their works in the moſt ſtriking and 
uſeful point of view. Doubileſs the improvements 
in ſcience and the liberal arts, have been in a great 
meaſure owing to the cſtabliſhment of learned ſocie- 
ties, and to the mutual communications of diltant in- 
dividuals; whence it ſhould ſeem, that the minds of 
men, like the ſtars in heaven, were made by turns 
io enlighten and eclipſe each other. 


Or COLLECTING Ax p PRESERVING 
„„ 


ANY methods have been deviſed for the pre- 
ſervation of plants; we ſhall relate only ſuch 
as have been found moſt ſucceſsful. Dr. Withering, 
in his Arrangement of Britiſh Plants, recommends 
the following: Firſt prepare a preſs, which a work- 
man will make by the following direftions. Take 
two planks of well-ſeaſoned wood, not liable to warp. 
The planks muſt be two inches thick, eighteen inches 
long, and twelve inches broad. Cet four male and 
four female ſcrews; ſuch as are uſed for ſecuring ſaſh- 
windows. Let the four female ſcrews be let into the 
four corners of one of the planks, and correſpond- 
ing holes made through the four corners of the ow 
plan 
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plank for the male ſcrews to paſs through, fo as to 
allow the two planks to be ſcrewed tightly toge- 
ther. It will not be amiſs to face the bearing of the 
male ſcrews upon the wood with iron plates; and, 
if the iron plates went acroſs from corner to corner 


of the wood, it would be a good ſecurity againſt the 


warping. When a preſs is not at hand, the ſpeci- 
mens may be dried tolerably well between the leaves 
of a large folio book, laying other books upon it to 
give it the neceſſary preſſure ; but in all caſes too 
much preſſure muſt be avoided. - Secondly, get a 
few ſheets of ſtrong card paſteboard, and half a do- 
zen quires of large, ſoſt, ſpongy, paper; ſuch as the 
ſtationers call bloſſom or blotting paper, is the beſt. 
The plants you wiſh to preſerve ſhould be gathered 
in a dry day, after the ſun has exhaled the dew : tak- 
ing particular care to collect them in that ſtate where- 
in their general and ſpecific characters are moſt con- 
ſpicuous. Carty: them home in a tin box, which ma 
be made about nine- inches long, four inches and a 
half wide, and one inch and a half deep. Get the 
box made of the thinneſt tinned iron that can be pro- 
cured ; and let the lid open upon hinges. The box 
ſhould be painted, or lacquered, to prevent ruſting. 
If any thing happens to hinder the immediate uſe of 
the ſpecimens you have collected, they will be kept 
freſh two or three days in this box, much better than 
by putting them in water; but the bloſſoms of ſome 
plants are ſo very delicate, that they ſhrivel in a very 
ſhort time, and often before you can well examine 
them. In this caſe, put the ſtems in water, cover 


the whole with a glaſs bell, like thoſe uſed in gardens, 


or the receiver of an air- pump; expole them to the 
ſun and, in half an hour, you will find them com- 
pletely expanded. When you are about to preſerve 
them, lay them down upon a paſteboard, as much as 
poſſible in their natural form ; but at the ſame time 
with a particular view to their generic and ſpecific 


Ppe characters. 
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characters. For this purpoſe it will be adviſeable to 


ſeparate one or more of the flowers, and to diſplay 
them ſo as to ſhow the generic character. If the ſpe- 
cific character depends upon the flower, or upon the 
root, a particular diſplay of that will be likewiſe ne- 
ceſſary. When the plant is thus diſpoſed upon the 
paſteboard, cover it with eight or ten layers of the 
blotting-paper, and put it into the preſs. Exert only 
a {mall degree of preflure for the firſt two or three 
days; then examine it, unfold any wrinkles or plaits, 
rettiſy any miſtakes, and, after putting freſh paper 
over it, fcrew the preſs a little harder. In about 
three days more, ſeparate the plant from the paſte- 
board, if it be ſufficiently firm to allow of a change 
of place; put it upon a dry freſh paſteboard, and 
covering it with freſh bloſſom-paper, let it remain in 
the preſs a few days longer. The preſs ſhould ſtand 
in the ſun-ſhine, or within the influence of a fire, for 
nothing is ſo deſtruQtive to the beauty of the ſpe- 
cimens as long-continued dampneſs. Shrubs and 
many of the harder perennial plants will lie much 
neater in the herbarium, if the bark of the principal 
fem be flit up with the point of a ſharp knife, ſo as 

to allow the inner woody part to be extracted. 
When it is perfectly dry, the uſual method is to 
faſten-it down with palte, or gum-water, on the right- 
hand inner page of a ſheet of large ſtrong writing- pa- 
per. It requires ſome care to fix the plant neatly 
down, ſo that none of the gum or paſte may appear 
to defile the paper. Preſs it gently again for a day 
or two, with a half-fheet of blofſom-paper between 
the folds'of the writing-paper. When it is quite dry, 
write upon the left-hand inner page of the paper, the 
name of the plant; the ſpecific character; the place 
where,. and the time when, it was found; and any 
other remarks you think proper. Upon the back of 
the ſame page, near the fold of the paper, write the 
name of the plant, and then plaee it in your V 
A ima 
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A ſmall quantity of finely-powdered arſenic, or cor- 
roſive ſublimate, is frequently mixed with the paſte 
or gum-water, to prevent the devaſtations of inſetts; 
but the ſeeds of ſtaves-acre, finely powdered, will an- 
{wer the ſame purpoſe, without being liable to cor- 
rode or to change the colour of the more delicate 
plants. A little alum added to the paſte makes it 
keep longer, and a little coarſe brown ſugar diſſolved 
in the gum-water renders it leſs brittle when dry. 
Some people put the dried plants into the ſheets of 
writing-paper, without faſtening them down at all, 
which is far the moſt uſeful way: others only faſten 
them by means of ſmall flips of paper, paſted acroſs 
the ſtem or branches, and others again ſew them to 
the paper with fine thread or ſilk. 

Another more expeditious method is to take the 
plants out the prels, after the firſt or ſecond day ; let 
them remain upon the paſteboard; cover them with 
hve or fix leaves of bloſſom- paper, and iron them 
with a hot ſmoothing iron, until they are perfectly 
dry. Care muſt be taken that the iron be not made 
too hot, or it will change the colours. This is the 
beſt method to treat the different ſpecies of Orchis, 
and other ſlimy mucilaginous plants. 

The following method of preſerving plants in their 
original ſhape and colour, is recommended in the 
Encyclopedia Britannica, Waſh a ſufficient quan- 
tity of fine ſand ſo as perfectly to feparate it from al 
other fubſtances; dry it; paſs it through a ſieve to 
clear it from any groſs particles which would not riſe 
in the waſhing: take an earthern veſſel of a proper 
ſize and form, for every plant and flower which you 
intend to preſerve; gather your plants' and flowers 
when they are in a ſtate of perfection, and in dry 
weather, and always with a convenient portion of the 
ſtalk; heat a little of the dry ſand prepared as above, 
and lay it in the bottom of the veſſel, ſo as equally to 
cover it; put the plant or flower upon it, fo as that 

no 
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no part of it may touch the ſides of the veſſels; fift 
or {hake in more of the ſame ſand gradually upon it, 
ſo that the leaves may be extended by degrees, and 
without injury, till the plant or flower is covered 
about two inches thick: put the veſſel into a ſtove, 
or hot-houſe, heated by little and little to the goth 
degree; let it fland there a day or two, or perbaps 
more, according to the. thickneſs and ſucculence of 
the flower or plant; then gently ſhake. the ſand out 
upon a ſheet of paper, and take out the plant, which 
you will find in all its beauty, the ſhape as elegant, 
and the colour as vivid, as when it grew. Some 
flowers require certain little operations to preſerve 
the adherence of their petals, particularly the tulip ; 
with reſpe& to which it is neceſſary, before it is bu- 
ried in the ſand, to cut the triangular fruit which riſes 
in the middle of the flower, for the petals will then 
remain more firmly attached to the ſtalk. 
_ The following improved method of preſerving 
plants, is the invention of T. Velley, eſq. of Bath, 
author of Obſervations on the Propagation of Marine 
Plants, &c. Place the plant, when freſh, between 
ſeveral ſheets of blotting-paper, and iron it with a 
large ſmooth heater, preuly ſtrongly warmed, till all 
the moiſture is diſhpated. Fix down the flowers and 
iruQtification with gum, upon the paper on which 
they are to remain, and iron them in that ſtate, by 
which means they become almoſt incofporated into 
the paper in their proper forms, Many colours have 
been fixed by this means, which frequently forſook 
the flowers during the gradual and tedious proceſs of 
ſand-heats, and other methods of a ſimilar nature. 
Some plants require a more moderate heat than 
others : experience muſt determine this; and herein 
conliſts the nicety of the experiment. Major Velley 
ſays, The forms and colours ſeem to remain more 
perfect by this. mode than by any other I have been 
able io try. If the mucilaginous and ſucculent one 
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do not ſucceed ſo well with reſpef to their colour, 
under the hot ſmoothing-iron, I have always found 
that they failed full as much, or more, when preſerved 
by other means. The colours of the bloſſoms in the 
. claſs didynamia I could never fix by a ſand-heat; yet 

ſeveral of theſe, as well as of the rough-leaved plants, 
I have preſerved tolerably well by ironing.” 

It is neceſſary to obſerve, that in compound flow- 
ers, or in thoſe of a ſolid and more ſtubborn form, 
as the Centaurea, &c. ſome little art muſt be employ- 
ed in cutting away the under part, by which means 


the profile and form of the flowers will be more diſ- 


tindctly exhibited, provided they are to be re-paſted 
down. After all, it muſt be remembered that a plant, 
when preſerved in a moſt perfect tate, is a kind of 
hygrometer; and if expoſed for any time to a moiſt 
atmoſphere, or laid up in a ſituation which is not per- 
fealy dry, will imbibe a degree of humidity that 
muſt ſoon prove injurious to the beauty of the ſpeci- 
men. | 
The following method of preparing plants for an 
herbarium, is given by Mr. Whateley, ſurgeon, in 
London.—Previous to the drying of plants by this 
plan, it will be neceſſary to procure the followin 
apparatus. 1. A ſtrong oak box of the ſize and ſhape 
of thoſe uſed for the packing up of tin plates. 2. A 
2 of fine dry and ſearced ſand of any kind, 
ufficient to fill the box. g. A conſiderable number 
of pieces of pliant paper, from one to four inches 
ſquare, Ae ſmall flat leaden weights, and a 
few {mall bound books, 
The ſpecimen of any plant intended for the berba- 
rium, ſhould be carefully collected when dry and in 
the height of its flowering, with the different parts as 
perſeQ as poſſible, and in the ſmaller plants the roots 
ſhould be taken up. It ſhould then be brought home 
m a tin box well cloſed from the air. The plants 
thould be cleared from the decayed leaves and dirt, 


and 
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and aſterwards laid upon the inſide of one of the 
leaves of a ſheet of common cap-paper. The upper 
leaves and flowers ſhould then be covered in an ex- 
panded ſtate. by pieces of the prepared paper, which 
may be placed in any irregular way, and kept down 
by the fingers till theſe parts of the plant are entirely 
covercd by them ; and after that let one or two of the 
leaden weights be placed upon the papers. As the 
beauty of the ſpecimen depends very much upon this 
part of the proceſs, each large petal ought to be laid 
flat ſeparately with a piece of paper, and the utmoſt 
care taken that every part of the plant be laid down 
without folds, which may be done in general in a 
ſhort time. The parts of the plant below ſhould 
then be covered with the pieces of paper, and like- 
wiſe with the weights, and thus the whole plant ſhould 
be laid in its proper expanded form by the ſame me- 
thod. The weights ſhould then þe carefully remov- 
ed, and the other leaf of the ſheet of paper applied 
to its oppoſite one, having the looſe pieces of paper 
and plant between them. After which, one or two 
of the books ſhould be placed on the outſide of the 
paper, and remain there till as many other plants as 
are intended to be preſerved have been prepared in 
like manner. A layer of ſand an inch deep ſhould 
then be put into the box, and afterwards one of the 
Pants with the books placed upon it, which laſt ſhould 
e removed after a ſufficient quantity of ſand is put 
upon the paper, to prevent the plant from varying 
its form. All the other plants may then be put into 
the box in the ſame manner, with a layer of ſand 
about an inch thick between each, when the ſand 
ſhould be gently preſſed down by the foot, and the 
degree of preſſure in ſome meaſure regulated by the 
kind of plants in the box. If they are ſtiff and firm, 
as the holly or furze, much preſſure is required. If 
tender and ſucculent, a leſs degree is better, for fear 
of extravalating the juices, which would ij. the 
| Dl: colour 
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colour of the plant; but particular care ſhould be 
taken to make a ſufficient degree of preſſure upon the 
expanded bloſſoms of plants, that they may not ſhrivel 
in drying. The box ſhould then be carefully placed 
before a fire, with one fide a little raiſed, or occaſion- 
ally flat, as may be wolt convenient, alternately 
changing the ſides of the box to the fire, twice or 
thrice a-day ; or, when convenient, it may be put into 
an oven in a gentle heat. In two or three days the 
plants will be perfectly dry. The ſand ſhould then 
be taken out with a common plate, and put into a 
ſpare box, and the plants carefully taken out alſo, and 
removed to a ſheet of writing-paper. 
This method of preſerving plants is from much ex- 


rience found to poſſeſs every advantage that can 
be wiſhed for; it dries moſt of them of an exceeding 


" 


fine natural and durable colour, as well in the flowers 
as leaves. It will be found upon trial, that a differ- 
ent degree of heat is ſuitable to different plants, (the 
exact knowledge of which will be eaſily acquired by a 


liule experience, ) and that ſome will dry much beiter 


than others. Thoſe plants that have coloured flow- 
ers ſhould be placed uppermoſt, otherwiſe their colour 
will be injured by the ſlow diffipation of the moiſture 


from the others. Plants are moſt fit for future exa- 


mination when preſerved looſe within the paper; and 


if they are kept in a very dry room, and unexpoſed to 


the air, they will preſerve their beauty a great num- 
ber of years; but it will be neceſſary to inſpe& them 
once a-year, to deſtroy any of the ſmall inſeQs that 
may breed among them; and this will be fully ſuffi- 
etent for their preſervation. In whatever method the 
Plants are dried, theſe precautions are indiſpenſable 
to-their preſervation. They may be moſt conveni- 
ently Kept in a cabinet made for the purpoſe, with the 
drawers open in front, excepting only a ſhallow ledge 


at the bottom of each; placing the ſpecies of each ge- 


nus together, and keeping each claſs ſeparate. 
Vor. XIV, No. 188. 2g | In 
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In the claſs Cryptogamia, a different management 
may be adopted with „ IIA except in the Filices, 
or ferns, and theſe may be dried and diſpoſed of the 
ſame as the plants of the other claſſes; but the Muſci, or 
moſſes, which conſtitute the ſecond order of the Cryp- 
togamia claſs, being very numerous, and moſtly ver 
minute, may be kept in papers folded to the oQtavo 
ſize. It is fufficient to place them in the papers, and 
to give them a moderate preſſure for a ſhort time. 
They dry ready, and are not apt to ſpoil. 

The preſervation of the Algæ, or third order of 
this claſs, requires ſome farther dire tions, The 
Lichens require no care in drying; they ſhould not 
even be preſſed nor put into papers, but placed in ſhal- 
low clofe drawers which are divided into ſmall parti- 
tions, The Confervæ, and the finer-leaved Fuci, 
cannot be advantageouſly laid down in the common 
way, but ſhould be floated in a large ſhallow diſh of 
water, ſo as to ſeparate and expand their delicate 
branches, A ſtiff piece of writing-paper may then 
be made to ſlide under them; and with a little ad- 
dreſs the paper may be drawn out of the water ſo as 
to bring out the plant upon it, in its beautiful and ex- 
panded ſtate. If the whole be then dried between blot- 
ting papers, under a gentle preſſure, the plants will in 
general adhere to the writing-Paper ſo as to preſerve 
their form, The ſea-weeds mult all be ſoaked in 
large quantities of freſh water, ſo as'to extratt the ſalt 
before they are laid down to dry. If the colleQtor 
has not time to examine and lay them down while at the 
ſea- ſide, nothing more ſhould be done to them, than 
allowing them to dry moderately in the open air, and 
tying them up looſely in ſlrong brown paper. They 
may thus be carried without injury to any diſtance; 
and, when macerated in freſh water, will expand as 
fully as before, fo as to admit of their being examined 
and preſerved at leiſure. part ta 6 
The Fungi, or funguſſes, are beſt preſerved in 2 
. EW _ pickle; 
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pickle; for which Dr. Withering gives the following 
directions: Take two ounces of vitriol of copper re- 
duced to powder ; pour upon it about a tea- cup of 
cold water; ſtir it with a piece of ſtick, or quill, for 
about a minute, then pour off the water and throw 
it away. On the remaining vitriol pour a pint of boil- 
ing water; and, when the whole is diſſolved and grown 
cool, add to it half a pint of reQified ſpirit of wine. 
Filter it through paper; keep it in a bottle cloſely 
corked, and call it the pickle. To eight pints of pure 
ſpring-water, add a pint of rectified ſpirit of wine; 
keep this in corked bottles, and call it the ſtronger li- 
guor. To eight pints more water, add one pint of 
ſpirit of wine, and call it the weaker [:quor. Be pro- 
vided with a number of wide-mouthed glafs jars, of 
various ſizes, capable of holding from two ounces to 
two pints ; all very well fitted with corks. | 
Whatever fungus, whether agaric, or boletus, &c. 
you wiſh to preſerve, ſhould be ſuffered to lie upon 
your table as long as it can be truſted without danger 
of its decaying, ſo as to allow ſome part of its moiſture 
to evaporate; the thick and fleſhy plants ſhould lie 
the longeſt, but the deliqueſcent ones, and thoſe which 
are very thin and delicate, ſhould be put into pickle 
almoſt immediately after they are gathered. Pour 
ſome of the pickle into a ſpare jar, and into this im- 
merge the ſpecimens to be preſerved. The ſpecimens 
ſhould remain in the pickle from three hours to three 
days, according to their bulk and fleſhineſs. Then 
remove each ſpecimen into the jar in which it is to 
be kept, ſuiting the ſize of the jar to the ſize of the 
Ipecimens, If they are of the large, juicy, and 
fleſby kind, fill up the jar with the ſtronger liquor, 
but the weaker will ſuffice for the ſmaller and thinner 
plants. Whichever liquor be uſed, the jar mult be 
quite filled with it, and immediately corked very tight. 
Cover the cork and the top of the jar with Venice tur- 
penune, by means of a painter's bruſh, In three or four 


242 days 
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days the turpentine will become nearly dry, and then 
tie a piece of wetted bladder very tight over the top 
of the jar. Theſe precautions are neceſſary io pre- 
vent the acceſs of the air, and the evaporation of the 
liquor: becauſe, if either of theſe happen, the ſpeci- 
mens will ſoon be ſpoiled. The boleti are in general 
more difficultly preſerved than the agarics, and ſuch 
ot either as abound with a milky juice are apt io foul 
the liquor, which muſt then be changed. Moſſes 
and lichens may be preſerved in great perfeQion, by 
this method of pickling. 


To a ſuperficial and thoughtleſs mind, the ſtudy of 
botany and the inveſtigation of plants may appear a 


light and frivolous emyloyment. But, if we refle& 


on the great benefits derived from a due knowledge 
of the cultivation and properties of the herbs and 
plants, as well on the ſcore of ſupplying food for men 
and cattle, as for the exten ve purpoſes of medicine, 
we ſhall find ſew purſuits more pregnant with intel- 
lectual improvement, or more conducive to the pub- 
lic good. The Saviour of Mankind deſcended to 
the lifeleſs emblems of ſeed ſown, of the fig-tree, and 
of a ſingle grain of muſtard- ſeed, to enlighten our un- 
„ and if we wiſh to improve by the pa- 
rable, and accompany nature in this ſolitary yet pleaſ- 

bad in it an jnnocent and health- 
ful amuſement, leading us up to a devout refleQion 
op the bounty and wiſdom of bim who gaye us being! 


L 29 J 
OF MINERALS. 
2 ſtate of mineralogical knowledge among 


the ancients is unavoidably involved in much 

difficulty and obſcurity. The writings of 
ſome of the more early naturaliſts have periſhed; 
thoſe of others have been handed down io us in mu- 
tilated and imperſett forms; the reſtraints on ſeien- 
tific communication, previouſly to the invention of 
printing, were great and numerous; the principles of 
chemiſtry, which throw fo much light on the compo- 
fition of various maſſes of our globe, were long un- 
known; and the want of a preciſe nomenclature can 
never be ſupplied. 

Yet the ſubje& admits of partial explanations and 
probable conjeftures, and is calculated to rouſe the 
united exertions of the claſſical ſcholar and of the na- 
turaliſt, We find, accordingly, that, in the elucida- 
tion of particular words and paſſages, critics and com- 
mentators have laboured with various fucceſs : but few 
bave attempted to interpret the whole vocabulary of an- 

cient mineralogy. Memoirs on the Greek and Latin de; 
ſignations of certain foſſil ſubſtances may be found in 
the Tranſactions of various learned Societies. Mil- 
lin has ably illuſtrated the lithology of Homer; and 
the Chevalier de Born colleded materials for his 
intended Mineralogia Veterum, but lived not to ex- 
ecute his plan. 5 | 

Gmelin has unduly depreciated, and Buffon as un- 
duly over-rated, the mineralogical knowledge of the 
ancients. © The ancients,” ſays Buffon, “ directed all 
their ſcientific views to the objeRs of utility, and in- 
dulged much leſs than we do in idle curiofity. What- 
ever bore no direct relation to the intereſts of ſociety, 
to health, to the fine arts, in ſhort, to ſome uſeful 
purpoſe, they treated with negleQ, as unworthy of 
occupying the human mind. Thus they regarded a 
ſtone which could be turned to no beneficial account 


as 
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as wholly uſeleſs; and, ſo far from deſcribin git, they did 
not even honour it with a name. Ariſtotle expreſsly 
ſays, there are many ſtones deſtitute of names.” With 
all due deference to Buffon, we , demur to the ge- 
neral poſition that views of direct utility alone guided 
the inquiries of the learned in former times. Grant» 
ing, however, that the fact were eltabliſhed beyond 
diſpute, the doctrine is too narrow for the approba- 
tion of an enlightened age. Curiofity natural] 
prompts us to examine even thoſe objeas, of which 
the utility is by no means apparent; and curioſity was 
not beſtowed on us in vain. It not unfrequently con- 
duQts us to the knowledge of new and unſuſpetted 
relations, and to a rich and plentiful harveſt, where 
the ſoil promiſed only cold. and ſterility, 

With more propriety might M. de Byffon have 
noticed the aſtoniſhing powers evinced by the anci- 
ents, in drawing large maſſes from the bowels of the 
carth ; and the labour which they muſt have exerted 
in the extrattion of metals and precious ſtones; de- 
prived as they were of the mariner's compaſs. and 
gunpowder, and of many mechanical contrivances 
which now facilitate and multiply the operations of 
human induſtry. Without dwelling on the marbles | 
and porphyries employed in the ſtrudure of ſo many 
magnificent edifices which have adorned Greece and 
ancient Rome, let us hear what Pliny ſays of thoſe 
enormous mineral excavations which were formed in 
his day: © We hew down mountains, and we drag 
them from their baſe, in queſt of objeas which may 
gratify our luxury. We remove the barriers which 
nature ſeemed to have placed between nations, and. 
we conſtruct veſſels excluſively adapted to the tranſ- 
portation of marble.” With poignant raillery, Petro- 
nius has remarked that the Romans, after having ex- 
hauſted mountains to procure different kinds of ſtones, 
bave, for the ſame purpoſe, penetrated to ſuch depths, 
that the ſhades may again hope to ſee the light of day, 

| Numbers 
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Numbers appear to have compenſated the want of 
{kill:and ingenuity. The flave, the priſoner of war, 
the criminal, and even the unfortunate. innocent, were 
condemned-to drudge under the inſpettion of rigid 
taſkmaſters. Athenæus relates of the miners in Attica, 
that they once role in rebellion, and made themſelves 
maſters of the promontory of Sunium, from which 
they iſſued into the country in predatory bands. We 
tearn from Polybius, that forty thouſand workmen 
were employed, in the mines near Carthage; and 
Pliny informs us that the Vercellenſian miners were 
limited by a ſpecial law to five thouſand. | 
As a ſpecimen of the obſcurity attached of old to 
the ſubje& of mineralogy, we may juſt obſerve, that 
the ancient naturaliſts conſidered rock-cryſtal as water 
in a high Rate of congelation; and conſequently, as 
moſt abounding in very cold countries. Diodorus Si- 
culus, however, aſcribes its hardyeſs. to the powerful 
influence of the ſun's rays; while Pliny, with. becom- 


ing modeſty, avows his ignorance of the cauſe of its 


hexangular formation.--Let us therefore turn at once, 
profitably, to the modern. | 
That all matter (ſays fir Charles Linnæus) was 
primordially in a ſtate of fluidity, and that the earth 
aroſe from the boſom of the waters, we have the teſ- 
timony of Moſes, Thales, and Seneca. And it is ma- 
nifeſt, that the ſea, enveloping the chaotic nucleus, 
produced by ſlow and gradual means the continent, 
which, by continually: exbaling its dews into clouds, 
is regularly moiſtened hy ethereal, *reftified, decidu- 
ous, ſhowers. Genuine remains of the general de- 
luge, as far as I have inveſtigated, I have not found; 
much eſs the adamitic earth: but I have every where 
feen earths formed by the derelittion or depolition of 


WO v2ters, and in theſe the remains of a long and gradual 
lapſe of ages. "at 


Tue Warzzx of the ocean, frigid, paſſive, coneipi- 
ent, every where fecundated by a dry, caleſcent, ative, 
generating, 
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generating, air, is obſerved teeming with à double offs 
ſpring; a faline male, ſoluble, acrid, clear, cryſtalline ; 
a terrene female, fixed viſcid, opake; attraQurial, 
This water, moreover, affords nouriſtthent to two 
ether of its offspring, Animals and Vegetables, con- 
tnued in their kind by a regular catenation of ſeeds ; 
and theſe both are reduced into earth by a perennial 
circle of action. | 

SaLTs are ſapid, many-ided, diaphanous, ſoluble 

Into infinite minute particles always retaining their ori- 
ginal form, and conereting again and again into lar- 
ger maſſes of like uniform ſhape. Theſe, by cryſtal- 
hzation in and from various earths, generate various 
ſtones. Nitre, which is aErial, and which by obduQion 
augments ſand. Mura, which is marine, and which by 
corroſion attrafts clay. Natrum, which is animal, and 
"which by reſudation coagulates calx. Alum, which 
is vegetable, and which by ramification cements foil. 
Theſe are the fathers of ones. | 
Eaxrtus are reducible to duſt, eaſily become dry, 

-diffoluble, fixed, primitive; are generated by cry ſtal- 
lization or formed by precipitation, produced by aceſ. 
ſence or re-produced by putreſcence. From theſe, b 
cryſtallization or attraQtion, ſtones are re- produced, 
which by the variation of the elements are repeatedly 
reſolved into earths, and again regenerated by a like 
perennial circle . 

Clay, the precipitation of viſcid ſea - water, is opake, 
ſtic, friable, bardening in the air, and not fufible 
the action of fire. 

Sand, the cryſtallization of turbid rain water, is hy- 

aline, without moiſture, ſcintillant, of the ſame per- 
manent hardneſs, and fuſible into glafs. | 
Soil, the refolution of aſceſcent vegetables, ts 
black, bibulous, reducible to duſt, 'inflammable, and 
combuſtible, 1 "gu" 4. =D 
Calx, the reſolution N i whitiſh, 
abſorbent, farinateous when dry, penetrable, and el⸗ 
ferveſcing with acids. 5 
LAT; 
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Cav, the earth of marine water, formerly oppoſed 
to muria, ſordid, viſcid, flippery tothe touch, impalpable, 
without regular ſhape, tough, opake, and becoming 
plaſtic by the addition of moiſture; in its native fitua- 
tion moiſt, becoming friable when' dry, hardening by 
ignition, not fuſible by the greateſt degree of heat, 
but when mixed with other heterogeneous ſubſtances 
becoming variouſly ſhaped by fire; after remaining a 
Jong time dry, and compreſſed, is hardened into raſile 
Talc, which by reſolution is often regenerated 'into 
fibrous A/beſtus, but when minutely reſolved, is in a 
wonderful manner reproduced into ſcaly Mica. 
Sand, the earth of rain-water, impregnated with 
ethereal nitre, ſhining, fixed, rigid, rough, cryſtalline, 
byaline, not ſoftening in water, ftriking fire with 
ſteel, of permanent hardneſs in ignition, but fuſible 
into glaſs by the greateſt degree of heat; caft upon 
the continent and dried it forms the Aranea mobilis, 
which worn by age and become friable is the Aranea 
glarea; each becoming moiſt under ground, obliquely 
and tranſverſely cleft, and ultimately uniting and 
forming Sand-ſtone by minute atoms of cryſtalliza- 
tions, or mixed with humid extraneous ſubſtances is 
cemented into Gravel, and this again into various 
ſtones, ſtones into rocks, but when reſolved and 
cryſtallized it forms Quartz. | | 
Sor T, the earth of vegetables, eagerly combining 
with nitre, aceſcent, of a black colour, greedily im- 
bibing moiſture, crumbling into powder in frafture, 
reducible to duſt when dry, flaming in ignition, com- 
buſtible in a greater degree of heat, by continued 
compreſſion is indurated into fiſſile ſchiſt, which when 
| ſaturated with bitumen becomes Coal. Schiſt is how- 
ever often refolved into earthy Ochre, which by mul- 
tiplied mineralization is regenerated into Toph. | 
: CaLx, the earth of animals, combined with Natrum, 
a8 alkaline, of a whitiſh colour, abſorbing acids, eaſily 
_- ſcraped with a knife, farinaceous when dry, penetra- 
Vol. XIV. No. 188, Rr | ble 
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ble by fire, efferveſcing when burnt, calciſying moiſt 
and argillaceous extraneous ſubſtances into Marble; 
but when reſolved and ſaturated with acid is re- cry ſtal- 
lized into Gypſum, not again efferveſcing with acid 
without depuration by fire; and each is reſolved by 
the elements into farinous Chalk, concreting by ethe- 
real water into Hint, but when reſolved is re-ery ſtal- 
lized into Spar, 
| Theſe are the mothers of ſtones. 
 STONEs grow from earths, are again reſolved, and 
again reproduced, 
Clay is attratted into Talc, reſolved into Lithomarg, 
and regenetated into Amzant. 
Sand accretes together into Free-ſtone, is reſolved 
into Gravel, and regenerated into Rock. | 
Soil is cemented into Schiſt, reſolved into Ochre 
and regenerated into Toph. | 
Calx is coagulated into Marble, reſolved into Chalk, 
and regenerated into Alabaſter. 
- Diaphanous ſtones have their origin from a fluid 
-mother, opake ſtones from a fixed one. They are 
often tinged with a vitriolic alumen, varying in colour 
acccording to their various tinQures, and by theſe 
are filled and conſolidated with a cicatrix the fiſſures 
of rocks. | 
Mica, the concretion of clay, is ſcaly, flexile, opake, 
ſhining, becoming more rigid in ignition, and at the 
lame time more ſhining. 
Quartz, the cryſtallization of elementary water, is 
pellucid, hard, from-the watery cavities of rocks, and 
therefore always paraſitic, its cryſtals being often ob- 
ſcured by abraſion or by its bulk. 1 
Spar, the cryſtallization of calcareous water, is di- 
aphanous, fragile, whoſe internal rhombs an adept will 
eaſily diſtinguiſh from a different cryſtal ; adulterated 
with iron it becomes harder and ſtrikes fire with ſtcel. 
CaxysSTALS are ſtony, produced in and from water 
impregnated but not ſaturated with ſalt, which e 
| v1 
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with impalpable terreſtial atoms, and is retained in 
the cavities of ſtones. They increaſe by long and 
undiſturbed habitation, and are not again ſoluble by 
water into impalpable atoms. In their many-{ided 
figure they differ from all other ſtones, nor have they 
any other, however common to moſt ſalts, which is the 
ſole cauſe of cryſtallization at prefent known, nor 
would ſalts have a determinate figure unleſs by fimi- 
lar incorporation. Stalattite acretes with a cryſtal- 
line covering, in like manner as calculus; and no 
one will venture to ſuppoſe that cryſtals can exiſt 
without ſalt, or deny that the earth is cryſtallized by 
ſalts, Their tranſparency is derived from their ato- 
mical conſtruction, and their colour from metals. 
The value of gems is according to their tranſparency, 
hardneſs, permanency, and colour; and, from their 
being the principal inſtruments of human luxury, are 
often. imitated by the frauds of trade, bs Hi 
V1tz1or, the product of alum, intimately allied 
to metal, is of different appearance and figure accord- 
ing to the nature of the metal, of which the moſt fre- 
quent are Iron, Copper, and Zinc; ſome therefore 
moſt commonly become ſulphureous Pyrites, others 
terrene Ochres. Different Pyrites aſſume different 
figures, whoſe earth into which it is reſolved is uſually 
denominated Ochre, which when proceeding from 
Iron is yellow, and becomes red when burnt ; when 
from Copper by acid is green, by alkali blue: ſo that 
tones which are yellow or red, are principally from 
Iron; choſe which are green or blue, from Copper. 
Each kind of Ochre by cryſtallization, coagulatey 
£arth into Tophs. 8 | 2 
Mxrals are ſupra- decompound, and conſiſt of 
Earth, Salt, and Sulphur. Iron, whenever preſent, 
is often diſſolved by the elements; and when diſſolved 
by vitriolic ſalt and an ocraceous earth precipitated, 
Iron by cryſtallization cements earths into ſtones, and 
Iblorbeg is multiplied by metal, and ſo produces mary 
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times. more than it bad primarily received. Vitriol 
ſtagnating in the- fiſſures of rocks retaining water, 
when multiplied and precipitated by a long lapſe of 
time, paſſes into a vein, which when opened tranſ- 
verſely and filled up with a different earth, will forth+ 
with change the metallic vein into a different one; 
as from Iron or Copper, Lead often becomes enrich. 
ed with Silyer, &c. For the ſame vein, by variable 
modification, may abound in Alum, Vitriol, Arſenic, 
Sulphur, Iron, Copper, Gold, Silver, Antimony, 
Lead, Zinc, or Biſmuth. 

| Rocks, appearing like the prominent bones of the 
earth, are of great bulk, ſolidity, and longevity ; com- 
poſed of ſand, gravel, opake and diaphanous ſtones, 
with every where argillaceous, and often talcoſe, ſub- 
ſtances intermixed; and are at length cemented into 
more ſolid maſſes, with a various and irregular mix- 
ture of cryſtals of Quartz, Mica, and Spar. That 
theſe are the offspring of time and the ſtrata of na- 
ture, no one will doubt, whoſe conſtituent parts are to 
every one palpable. In theſe the metallurgiſt will diſ- 
cover the matrices of minerals, many-ſhaped from 
their mixture, and diverfied in fire. 

PzTRIFACTIONS are rather the parents than the 
produtt of marmoreous mountains, and may conſiſt of 
as many diverſifications as there are ſpecies of animals 
and vegetables. The intelligent inveſtigator will not 
there fore ſtraiten the limits of an uſeful ſcience, by 
diſregarding the ancient inhabitants of the globe, 
though unknown to modern naturaliſts. The modes 
ob petrifattion are principally. fourfold ; Foſſils, ſub- 
ſtances reſtored, ſubſtances impreſſed, and ſubſtances 
tranſubſtantiated; and are more frequent in Marble, 
Flint, Schiſt, Sand- tone, Rock, and Quartz. | 

The difficulties of ſcience have moreover produced 
various paradoxes. -. Conſolidated fiſſures of rock are 
often diſtingly vifible ; but by what means or power 
they have been broken, is not cafily — 
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All Spar is generated by cryſtallization, In cavities 
filled up, nor is ſpate ever preſent without rhombs; 
but how it is broken into rhombs, or how from a cu- 
bico-muriatic is produced a rhombic figure, is not very 
evident. Amiant is obſerved to be regenerated from 
the earth of Talc, the cauſe of which 1s obſcure. That 
Molybdenum is metallic cannot be doubted, and it 
has often been aſſerted to be impregnated with Zinc 
or Tin; yet it is not eaſy of proof. Jews-ſtones ate 
found petrified in hollow cavities, generated from a 
fluid with ſpar, of which they often entirely conſiſt : 
but from what animal they have their origin is not 
ſufficiently evident, ſince the echini do not afford a 
ſatisfactory elucidation. | 
Primary Salts have a peculiar and determinate 
figure, but, when changed, often appear with a differ- 
ent, but alike determinate, figure; but from what mix- 
ture proper to themſelves, or from what extraneous 
terrene mixture, the ſtudent in this department has 
not been able to determine; and fince metals are ge- 
nerated from ſalt by cryſtallization, alchemiſts have in 
vain laboured at the true transformation of metals; 
and this metamorphoſis of ſalts muſt remain undiſco- 
vered, ſo long as metallurgiſts ſhall negleU it, and 
turn their inveſtigations towards earths only. 

Similar ſtrata of the earth are often obſervable in 
broken mountains; but it is not evident that they are 
all of the ſame genus, or produced from the waters of 
the ocean. The lowermolt ſtratum of Sand- ſtone. 
The ſecond of Schiſt. The third of Marble, with 
marine petrifadtions imbedded, and often extra- 
neous matter. The fourth of Schiſt. The fifth and 
uppermolt of Rock, often of vaſt bulk: 6574 

It is palpable to common obſervation, that the 
ocean is the mother of the earth. The waters of 
ocean, made turbid by ffitrous ſhowers, are preci- 
pitated and cryſtaliized into ſand which covers the 
bottom of the ſea, The ocean is here and there 
| "ſp 
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in vaſt patches, overſpread with the Fucus na» 
tans, cauſing tranquillity on its ſurface, unleſs when 
agitated by variable winds. The ſoil from decayed 
Fuci gradually deſcends, being lighter than ſand, 
while this marine vegetable gradually dilates itſelf 
into a floating meadow. Marine worms, molluſcæ, 
Teſtaceous animals, lithopbytes and zoophytes, fiſhes 
with their floating eggs, and ſea-birds whoſe forma- 
tion renders them unfit for flight, feed under this ma- 
Tine meadow of Fucus. Under the waters in a ſtate 
of tranquillity, is ſhowered down an argillaceous ſedi- 
ment with the calcareous ſhells of gradually-corrupting 
worms, till an elevated accumulation is formed paral- 
lel with the ſurface of the ſea, while its preſſure, 
moving the waters, repels the marine ſubſtances around 
it. For the formation of Rock, according to its own 
laws, the ſea firſt caſts up vaſt maſſes of Fuci, which 
moulder into ſoil, clothing the naked earth at the bot- 
tom with an arenaceous covering, at firſt eaſily blown 
about when dry, and when mixed concreting into gra- 
vel and ultimately into rocks. l 

By a long ſucceſſion of ages therefore, and by a 
perennial quieſcence of ſeaſons, Sand is concreted 
into Sand-ſtone, variouſly but properly cleft. Soil is 
cemented into Schijt, lamellous and combuſtible. Clay 
is indurated into Marble, congulated by worms. Soil 
is cemented into an upper ſtratum pf Schiſt, lamellous 
and combuſtible like the former. Sand is concreted 
into Gravel, with a mixture of other ſubſtances. This 
again is concreted into ſmaller ſtones, theſe into lar- 
ger, and theſe laſt into rocks; till at length, the waters 
of the ſea gradually ſubſiding, there appears a moun- 
tain: nor can the higheſt rocks float upon an argilla- 
ceous ſurface, while, before it became calcified, ma- 
rine worms continue their growth in it. That the 
higheſt rocks therefore are the genuine offspring of 
time, while all was filence, themſelves ſufficiently de- 
clare. Such are the mutations produced by the lapſe 
of time. It 
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It is very rarely, and indeed ſcarcely ever, that the 
Species can be ſufficiently determined/ ſince in theſe 
the generation proceeds not from the egg; but the 
multiplied variety of irregularly-ſportive nature, is at 
once the calamity of the ſcience and the foundation of 
metallurgy. He therefore that ſhall raſhly endeavour 
to multiply the ſpecies, is not leſs abſurd than him 
who combines ſubſtances totally different in nature. 
Nor does their matrix diſtinguiſh the different ſpecies, 
more than their natural fituation and ſoil do the plants 
of the earth. The numerous diverſities of ſtones, 
therefore, are principally varieties; in the arrange- 
ment of which, without caution, it is eaſily to fall into 
error. 5 

The ſtudent has three modes of inveſtigating this 
Kingdom: Phyſical, which deſcends through the ob- 
fcure generation of minerals: Natural, which conſi- 
ders their ſuperficial and vifible ſtructure: Chemical, 
which aſcends through their deſtruQtive analyſis. In 
this then, as in every thing elſe, he will moſt ſafely fol- 
low the middle courſe ; and, by cloſely following his 
ariadnean thread, he will not, like an empyric, con- 
ſound the ſymptoms with the cure, nor bring forward 
the doubtful progeny of a long-loſt anceſtry ; much 
leſs will his terrified imagination raiſe up fanciful ſpec- 
tres in the dark, or perſuade him that the Phenix of 
the poets may be regenerated from its own aſhes: but 
he will learn, what names are repugnant to things, and 
what are convenient; and how to define charaQters by 
their diagnoſtics, and not merely by their etymology. 

Thus in looking at even a ſmall collection of mi- 
nerals, with a view to the deſcription of them, it is 
obvious that the varieties in any one of their external 
charatters are very numerous; various ſhades of co. 
lour for inſtance, and various modifications of form, 
are continually preſenting * themſelves; and conſe- 
quently the variety in the deſcriptive language, where 
accuracy is aimed at, muſt be proportionately great: 
| | F ” 
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and it is on this account that, in mineralogical treatiſes, 
we meet with thbſe numerous combinations of deſcrip- 
tive epithets which are ſuggeſted by the endleſs va- 
riety of colour, texture, conſiſtence, and in ſhort of 
every ſeparate character of a mineral. On many oc- 
caſions theſe difcriminations have been carried to a 
tedious and nearly uſeleſs length; and principally in 
the deſcription of colour, which, of all the character: 
of a mineral, is perhaps the leaſt important; a difference 
in this reſpect often depending on cauſes too trifling 
to interfere with the real nature of the ſubſtances .in 
which it occurs. Thus in the ſapphire and the ruby 
the colour is widely different, though the chemical 
analyſis is nearly the ſame. 

The characters which it is moſt important to al- 
certain in the examination of minerals . are, their 
degrees of fulibility, their hardneſs, phoſphoreſ- 
cence, ele Aricity, their refraQive power with reſpet 
to the rays of light, their ſpecific gravity, and their 
cryſtalline form; to which ſhould be added, as often 
as poſſible, the reſults of their chemical analyſis. 

The melt ready way of aſcertaining the fufibility 
of a mineral ſubſtance is, by expoſing a ſmall particle 
of it to the flame of a candle or lamp concentrated by 
the inſtrument called a blowpipe: and, if the heat thus 
excited is ſufticient to liquefy the mineral, it is ſaid to 
be fuſed. It mult be obſerved, however, that the ef- 
fe of fuſion does not entirely depend, in all inſtan- 
ces, on ſimple heat: for many earthy ſubſtances reſiſt a 
very conſiderable degree of heat if placed in contact 
with charcoal, or a metallic ſubſtance; which, if ex- 
poſed to the ſame heat in contact with other earthy 
ſubſtances, wouid be melted, the earths being dil- 
poled to vitrify when in contact with each other, at 2 
much lower degree of heat than is requiſite to fuſe 
them ſeparately. If a mineral is capable of refiſting 
a great degree gf beat without fuſion, is is ſaid to be 
ref ractory. NG | 11 
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The hardnefs of minerals has been expreſſed either 
a compariſon with each other, or their power of 
ſcratching glaſs; or by the effeR of the file upon them: 
thoſe which reſiſt the file being the bardeft 
© By the phoſphoreſcence of minerals is implied that 
faint light which they emit, either by expoſure to fim- 
ple heat, or in conſequence of friction. ä : 
The electricity of a mineral rs that r which 
being excited, either by {imple heat or by friction, 
ſhows itſelf in the attradion or repulſion of other fub- 
ſtances, with which the mineral is brought nearly into 
contact. It has been obſerved that ſome minerals ac- 
quire that kind of electricity which is called vitreous, 
as being peculiar to glafs and other poliſhed earthy 
ſubſtances: this is alſo called their poſitive electri- 
city. Others acquire that kind which is called reft- 
nous, as being peculiar to reſin and other inflammable 
ſubſtances: this is alſo called their negative eleQri- 
city. Thoſe which are in a metallic or nearly a me- 
tallic ſtate acquire neither the vitreous, nor the reſinous 
electricity; but altogether tranſmit the elettrie fluid, 
Some minerals are capable of acquiring both kinds of 
electricity; theſe are generally cryſtallized: and it is 
obſerved of them, that the parts which exhibit the dif- 
ferent ſtates of electricity differ from each other with 
reſpeQ to their form, although they are fimilarly ſitu- 
ated ; while in thoſe cryſtals that are not electric the 
ſimilarly-ſituated parts correſpond alſo in form. If a 
cryſtal for. inſtance conſiſts of a priſm terminated at 
each extremity by a pyramid, and theſe pyramids dif- 
fer as to the kind of eleQricity they are capable of 
acquiring; it will be found that they alſo differ in their 
form; one confiſting of a greater number of ſurfaces 
than the other; and the part which has the greater 
number of faces acquires the vitreous, the other the 
reſinous, eleQricity, oy | 
Iltis very generally known that a ray of light in paff- 
ing from one medium into another, as from air into 
Vor. XIV. No. 188. 8 ſ | Water, 
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water, or glaſs, or any tranſparent ſubſtance, is turned 
more or leſs out of its original direction; and this al- 
teration of courſe js called the refraction of the ray. 
Some tranſparent ſubſtances ſeem jo have the power of 
alſo ſplitting the rays of light: this alteration of the 
courſe of the rays is called their double refraftion ; 
and minerals poſſeſſing this power have the propert 
of preſenting a double image of an object viewe 
through them. 

By the Jpecific gravity of a mineral is underſtood the 
amount of its weight when compared with the weight 
of a quantity of water of the ſame bulk with itſelf. 
Thus, if a cubic inch of limeſtone were found to be 
double the weight of a cubic inch of water, the lime- 
tone would be ſpecifically heavier than the water in 

the proportion of two to one; and its ſpecific gravity 
- would be ſet down thus, 2. If its weight were found 
to be equal to the weight of two cubical inches and a 
half of water, it will be ſpecifically heavier than the 
water, in the proportion of two and a half to one: and 
its ſpecific gravity would be ſet down thus 2:5; ths 
frattional parts being expreſſed by decimals. 

The cryſtalline forms under which individual mine- 
rals occur are various, and may be conſidered as onę 
of their moſt important characters, Every mineral 
ſubſtance, perhaps, if placed under particular circum- 
ſtances is capable, by a peculiar arrangement of its 
particles, of aſſuming a regular and appropriate form; 
and as this effect was firlt obſerved in the ſubſtance 
known by the name of rock cryſtal, the term cryſtal | 
was extended to every other 2 poſſeſſing an 
analogous regularity in its form; even though it want- 
ed that icy appearance and tranſparency which belong 
5. * rock cryſtal, and which give riſe to the term 
ilelf. 

; f minerals could always be made to cryſtallize 
under precifely the ſame circumſtances, there is good 
| ground for ſuppoſing that thoſe of the ſame nate 
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Would always aſſume the ſame form; for it is poſſible 
in a great many inſtances, by carefully placing dif- 
ferent ſolutions of the ſame ſubſtance in as ſimilar 
circumſtances as poſſible, to obtain from all propor- 
tionally ſimilar cryſtals ; and, as the ſame ſimilarity 
continues in repeating the proceſs whatever number 
of times, it is clear that there is in thoſe ſubſtances a 
diſpoſition to aſſume one particular form in preference 
- toall others; But, as the leaſt variation in the circum- 
ſtances will produce a correſponding variation in the 
form, it is alſo clear that the variation in the form. 
of cryſtals may be infinite, Hence there muſt ne- 
ceſſarily be a difficulty, where the ſame ſubſtance 
preſents itſelf under a great vatiety of forms, of 
determining the particular form which the ſabſtance 
would aſſume when placed under the moſt favourable 
circumſtances for arranging its particles according to 
the laws of its nature: 7 
This form, however, thay generally be diſcovered 
by mechanical diviſion ; and in many cryſtallized ſub- 
ſtances the eye is capable of perceiving that a divi- 
ſion may be effected in ſome directions much more 
eaſily than in others. Suppoſing therefore you were to 
take any one of the varieties of a cryſtallized ſubſtance, 
and, forcing the edge of a knife in thoſe directions 
where there was leaſt reſiſtance, were to continue to 
make freſh and parallel ſections, a ſolid figure would 
at laſt be extracted of a different ſhape from the ori- 
ginal or any of the intermediate forms; and this figure 
would remain unaltered; except with reſpeR to its 
fize, though the diviſion were carried to the furtheſt 
point. In cutting off, for inſtance, the ſolid angles of a 
cubic cryſtal of fluor ſpar, you firſt obtain eight 
new triangular ſurfaces: and, if you continue the di- 
vition in the parallel of theſe planes, you ultimately 
obtain an oftohedron ; which is the primitive form 
of fluor ſpar. A ſimilar nucleus may be extracted 
from every cryſtallized variety of the ſame ſubſtance ; | 
and hence this is called its primitive form. 
Te: Sſz Having 
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Having arrived at the primitive form of any cry- 
ſtal, in moſt inſtances the diviſion may be continued 
in 'the parallels of the ſame planes to any extent; but 
in no other direction: this di viſion conſequently does 
not alter the form, But ſome primitive forms are di- 
viſible in-planes thet are not parallel to their ſurfaces; 
and, when this is the eaſe, a ſolid figure is extracted 
which differs from the primitive form of the cryftal 
to which it belongs. M. Hauy calls this the zntegrant 
molecule. 

The forms of the integrant molecule are three: the 
tetrahedron, the triangular priſm, and the parallele- 
piped: and it ſeems probable that every cryſtal is 
made up of a vaſt number of theſe. integrant mole- 
cules; and that the different varieties of cryſtals have 
been produced by a variation in the arrangement of 
thele. This ſuppoſuion may be illuſtrated by taking 
a great number of ſmall cubes for inſtance, and fo ar- 


ranging them as to form a larger cube, or an oRohe- 


dron, or any other form; which may be eaſily effect- 
ed. Such a proceſs may be traced by the eye in many 
oryſtals; particularly in thoſe of fluor ſpar. All 
thoſe crylials which are variations of the primitive 
form ate called ſecondary ; but this with reference to 
form merely : for in their chemical compoſition they 
are exabily the fame. | | 

be term ſecondary has however been applied to 
certain cryflallizations poſſeſſing a form not belony- 
ing to the nature of their ſubſtance. Theſe are allo 


called, and with more-propriety,pſcudo-morghac cryſtals; 
and appear to have been formed by a depoſition of 


ide particles of the pſeudo - cryſtal, enher immediaiely 


on the ſurface, or in the mould of the cryſtal of ſome 
other ſubſtance. Suppoſe, for inſtance, a quantity of 
any plaſtic ſubſtance were to be moulded on a natural 
cryſtal ; and, the cryſtal being removed, a quantity of 
wax were to be poured into the mould; it is ev.. 
dent that the. wax would thus acquire the form of 
a ſubſtance differing very much from itſelf in quali. 
* Sometimes 
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Sometimes the confuſion produced in the proceſs 
of cryſtallization is ſo great, that the cryſtallized form 
is to the ſenſes entirely loſt; as when cryſtals be- 
come lenticular, and loſe the character ſo di ſtinttive 
of their nature, namely their termination in ftraight 
lines bounding plane ſurfaces; or when they are fo 
cloſely and intricately aggregated as to give rather a 
regularity and peculiarity of internal ſtructure, than of 
external form. e 8 1 
Ol the preceding characters of mineral ſubſtances, 
their hardneſs, phoſphoreſcence, electricity, and their 
refractive power with reſpect to the rays of light, are 


called phyfical, 


The matrix of a mineral is the ſubſtance in which 
it is immediately imbedded ; or through which it is diſ- 
ſeminated. 5 | 

It has been already ſaid that no ſyſtematic arrange- 
ment of minerals has reached us from the ancients, and 
there is good reaſon to believe that none ever exiſted. 
The modern ſyſtems, from the year 17g0 to the pre- 
ſent time, are no leſs than ſeventeen, beſides the im- 
proved one of Gmelin, which we follow, as being ſub- 
Kituted by him for that of Linnæus in his edition of 
the Syſtema Natura, It will not be expetted that we 
ſhould enter into the merits or demerits of theſe 
various Tyſtems, ſince we [have declared which we 
prefer and adopt; but, for the ſake of thoſe vho may 
wiſh to gain information from the valuable works in 
which they are detailed, we ſhall enumerate them 
in the order of time. _ 5 0 

1. The ſyſtem of Bromel, publiſhed at Stockholm, 
in an octavo volume, in the year 1730. The Brome- 
han method can hardly be called a ſyſtem, as he has 
omitted the claffifi cation, the generic cbaraRter, the 
ſpecific differences, and the ſynonymes. 

2. Linnæus's firſt ſyſtem; Leyden, 17936, 1748. 

3. Wallerius's firſt tyitem ; Stockholm, 1747. Of 
this ſyſtem. Linnæus thus ſpeaks: He. firſt deter- 
mined rightly the ſpecies in the mineral kingdom; 


and 
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and reſolved ina beautifal manner the analyſis of 
ſtones.” . 

4. Wolterſdorf ; Berlin, 1748, gto. His opinions 
are principally theſe: That ſoil, proceeding from vege- 
table or animal ſubſtances; paſſes gradually into clay; 
that all rock, when ſtruck againſt ſteel; gives out 
ſparks; that pumice-ftone is not the product of vol- 
canoes; that true native tron no-where exiſts. He 
obſerves in his Preface, © Linnzus was doubtleſs the 
firſt who, according to the laws of ſyſtem, endeavour- 
ed to reduce the ſcience of mineralogy into clafſes 
and orders.” | 

5. F. A. Cartheuſer ; Frankfort, 17881 8vo. 

6. J. H. G. Juſt ; Goettingen, 1757. 

7. The fyltem of Cronſtedt; Stockholm, 1758. 
This ſyſtem is merely metallurgic, inveſtigated upon 
chemical principles; peculiar, and not compiled. Many 
genera are therefore excluded, as Sand-ſtone, Schiſt, 
Soil, Calculus, Nitre, &c. He denies that cryſtals 
originate from ſalts, and conſiders their figures rather 
eurious than uſeful. Charatteriſtic definitions he 
conſiders uſeleſs. | 

- Syſtem of P. R. A. Vogel; Leipfic, 1762, 
1776. 

" Linnzus's ſecond ſyſtem; Stockholm, 1768. 
In each of his ſyſtems, Linnæus divided this kin 
dom into three claſſes only—Rocks, Minerals, and 
Foſſils. 2” 

10. Wallerius's ſecond ſyſtem ; Stockholm, 1772. 

It differs but liule from his firſt. . | 

11. Veltheim's ſyſtem, publiſhed at Brunſwick, *' 
fol. 1781. | 
12. Bergman's; at Leipſic and Dreſden, 8vo. 1783. 
13. Kirwan's Elemenis of Mineralogy ; London, 
1784, 1790. | bv 
14. Werner's Mineral Syſtem ; Freyberg, 1789. 
This has been much applauded. 
15. Syſtem of Schmeiſſer; Lond. 1795. 
16. Syſtem of Babington ; Lond. 1796. 


* 


17. 


4 


OF MINERALS. 327 


17. Kidd's Outlines of Mineralogy ; Oxford, 180g. 
This ſyſtem is formed upon that of Kirwan, with ſome 
judicious alterations, and including the .new dif- 
coveries. 

Gmelin's edition of the Syſtema Nature of Linnæus 


was publiſhed at Leipſic in 1793; wherein we have 
the following , 


CLASSIFICATION or Tye MINERAL KING- 
| DOM. 


MINERALS are divided into Five Claſſes; viz. 


Earths, Salts, Inflammables, Metals, and Petrifac- 
tions, 


GLASS 1. EARTHS. 


Stones, as they evidently have their origin from 
hardened compatt Earths, into which they again 
moulder, cannot without unnatural ſeparation but be 
Joined with them in the ſame claſs. They reſiſt fire, 
the greateſt degree of which is not able to reſolve any 
of their particles into vapour. They are all of them 
without taſte, and moſt of them without odour. This 


claſs is divided into Seven Orders, which are ſubdi-- 
yided into Genera, as under, 


Order I. Tatcose, are moſt of them ſoft and very 
ſoft, principally contain Magneſia alba, and never 
have the veſtiges of living bodies. They occur in 
primary mountains, more often in ſecondary, ſome 
compoſe ſtrata or the principal parts of mountains, 
and others are paraſitical. By the action of fire they 
are not calcined, nor, except Hornblenda, AQtinotus, 
and ferriferous Aſbeſtus, are they liquefiable, but 

ome harder, This Order contains the following 
Genera; « 5 | 
Talcum « ' ©. Greaſy to che touch. A 
Serpentinus - - Dry and harſh, of a ſhivery fracture, 


. without luſtre, 
{\ſbeltus  .. < Dry, fibrous without luſtre. 


Actinotus 
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AQinorus = < - Dry, ſhiniog. | 
| Horablendz - - Dry, lamellous, black. 

Order II. PoND;BROUS. Thele exceed all others in 
ſpecific gravity, are more eaſily liquefiable by fire, 
always paraſitical, never have the veſtiges of living 
bodies, are ſoft and bardiſh, and chiefly conſiſt of 
Terra ponderoſa properly ſo called. Contains the 
four Genera following: 


Barytes - = < Soluble in boiling ſulphuric acid. 
Crofſopetra - Not totally foluble in ſulphuric acid. 
Stroantia - - Soluble in marine and diluted nitric acids. 


Sydneia - » Soluble ia muriatic acid. 


Order III. Carcartous. Some are formed of teſta- 
ceous ſubſtances and corals, ſome: are primitive, 
others are rupeſtrial or paraſitic, many are filled with 
the veſtiges of living bodies; they are very ſoft, ſoft, 

and hardiſh; become more porous by fire; the purer 
ones all efferveſce, and are almoſt totally diſſolved 
in nitrous acid or aqua fortis, Contains 20 Genera: 


 ,- - Sailing the fingers, . 
Taphus - - = Porous, precipitated from water. 
„ - Lamellar, breaking into rhomboidal frac- 
tures. 
Schiſtoſpathuum =» Undulately flaty. 
Inolithus - - + Fibrous, ſoluble entirely, with efferveſ- 
: cence, in nitric acic. 
StalaQtites = Precipitated from water in the air. 
Piſolithus - -. - Conlifting of globular granulations. 
Marmor Compact or granular. 
Suillus'= - - - Emitting an urinous ſmell when ſcraped. 
TFremolites - - Radiate, partly ſoluble in nitric acid · 
aris - = - Fibrous ina ſtellate manner, eaſily melting 


in fire. 
Humus - Friable, becoming very pale when dry. 
Marga - - Hardening by fire, and vitrifying in a great- 

=, er degree of heat. 6 

Magnefiata= Becoming black in the fire. ISS 
Picroſpatum - - Lamellar, brittle, flowly efferveſcing with 

"acids. | : 
Gypſum - - - Calcinable with water, hardening in the air. 

. Hepaticus - When ſcraped ar expoſed to heat, ſmelling 

7. like liver of ſulphur. Fluor 


by 
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Fluor laſuſed in hot ſulphuric acid emiis a 
* which corrodes — diſſolves glaſs. mw 
Apatites - - - When ſprinkled on red hot charcoal emits 
| a gan phoſphoreſcent flame, not eaſily - 
? melted. | : 
Boracites - Cubic, hard, ſemi-tranſparent. 


Order IV. ArxctLLaczeous. Of theſe ſome are very 
ſoft, plaſtic, ſticking to the er when moiſtened 
give out a peculiar odour, hardening in the fire, and 
have often the impreſſions of animals and vegetables 
upon them; ſoine are ſoft or-hardiſh, and are rather 
liquefied than hardened by fire, of which the prin- 
cipal part are rupeſtrial; others, though fewer in 
number, are hard, and undergo the ſame change by 
fire. Twelve Genera are included in this order, viz. 


Aluminaris = - = Dry and harſh, ſoluble almoſt entirely in 
| | - _ mtfic ace. ' 
Argilla - -. = '- Grealy to the touch, plaſtic, hardening by 
re. 
Puteolana - - Friable, hardening in the air when knead- 
| ed with water and quicklime. 
Cementum - - Solid, hardening in the air when peunded 
and kneaded with water and quicklime. 
Carioſus - = = Rough, alling into powder in water. 
Ardeſia- Fiffiſe, when moiſtened giving out an ar- 
46.6 gilfaceous odour. N 
Baſaltes - Opake, without luſtre, compact, of a dull 
x colour, eaſily mouldering into pieces, 
melting into a blackiſh glaſs before the 
| blowpipe. 
Lava & The produce of volcanoes or ſubterraneous 
res. 
8 - Scaly, ſhining. | 
palus - Of nodeterminate ſhape when broken, com- 
Ee pact, melting with the greateſt difficulty, 
Zeolithus - Eaſily melting with ebullition, and in melt- 
ing emitting a phoſphoreſcent light, | 
Scorlus = © . - Mclung, but emitting no phoſphoreſcent 
ight. = | 


Order V. Stricgops. Theſe are hard and very hard, 
and, except the fluoric, are not affected by acids, 
certainly in part; ſome are rupeſtrial; others parafitic, 

Vor. XIV, No, 188. Tt and 
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arid theſe laſt have often the veſtiges of living 
; bodies. This order contains ſeventeen Genera: 


Gemma Cryſtalline; hard and very hard, ſhining 


Olivinus 4 - 


'Feldſpathum = 


Pyromachus 
Petrofilex $1 
Jaſpis = 


Lazulus ==. 5 


Smiris = 


Circonius 


Amarus 
1 


Chlorogranatus 
Arena 
Quarizum 
Chalcedonius - 


Adamas 


Ponderous, very ſhining within, breaking 


in the dark. 
Eaſily falling to pieces in the air, melting 
with great difficulty. a | 
Lamellar, melting with ſoda into a tranſpa- 
rent glaſs : mouldering in the air. 
Not mouldering in the air, or melting with- 
out the greateſt degree of heat, breaking 
into convex fragments. Hf 
Melts without ebullition, of ſhivery frac- 
Opake, changing its colour in the fire, not 
melting by itſelf, breaking into convex 
fragments. | 


| Hardifh, opake, of a ſky- blue colour, not 


loſing its colour or efterveſcing by acids 
ſprinkled upon it. 

Of no determinate ſhape, melting with 
great difficulty, very hard. 


into incurved plates: 
Tenacious, green, of ſhivery texture. 
Fiffile, opake, of a dull colour, and of 
_ ſhivery texture. 3 
Green, cryſtalline, eaſily melted by fire. 
Confiſting of dry hard rough granulations. 
Reſiſting the greateſt degrees of heat, and 
all acids except the fluoric: fragments 
angular. ; | 
Reſiſting the greateſt degrees of heat, and 
all acids: fragments more convex. 
Very hard, evaporating in fire with a flame, 


Order VI. ADbaMANTINE. Very hard, paraſitical, 
containing an earth peculiar to itſelf, and hitherto 
deteRted in no other foſſil. This order contains it 

.preſent but one genus : 

Adamantinus - - Reſiſting heat, fixed, hard lamellar. 

Order VII. AGcREGATE., Theſe may be taken as a 

mixture of the preceding Orders, arid conſiſt chiefly 
of particles, more or leſs cryſtalline, adhering by a 
cement oftzn not vifible. The Genera are fix: : 


Granites 
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Granites 4 Þ Conſiſting of granular particles y united to- 
ö gether without viſible cement and with- 
225 out regular order. 

Gneiflum - f a lamellar texture. 


Porphyrius - 9 particles imbedded in a a flony 
alte, 
Glan idules more or leſs rounded imbedded 
in a ſtony maſs. 
Fragments of ſtone conglutinated by a 
ſtony or metallic cement. 
Granulations of filiceous ſtones congluti- 
nated by a ſtony or metallic cement. 


Amygdalytes 


Breccia ox 


9 


eee 


CLASS II. SALTS. 


4 Theſe, by their taſte and ſolubility in water, are 

| Known from all other mineral ſubſtances, and are diſtin- 

= guilhed among themſelves by the kind of taſte, and 

dale degree of their ſolubility. Of this Claſs there 
are eight See 


Natrum Of cauſtic taſte; efferveſcing with acids. 

Borax - Frothing in the fire, and in a ſtrong heat 

melting into a tranſparent glaſs. 

Muria - - - of a ſalt taſte, ealily ſoluble in water, 
= changing nitrous acid into the nitro-muri- 
atic on | 

Of a cool (harpiſh taſte, when notened 
with very ftrong ſulphuric acid emitting 
red vapours. 

Mirabile Producing liver of falphur in a white heat 

n wich - powdered charcoal: its watery ſolu- 

tion not rendered turbid by a mixture of 
| 'carbonat of ſoda, 

Amarum — Of a bitter taſte; its watery ſolution be- 

coming milky by a mixture of carbonat of 


Nitrum - 


1 Alumen of a ſweetiſn and very aſtringent taſte: its 

—_— $24. .:-52 i ſolution not made turbid by pruſ- 

11 ſiat of ſoda. 

Virricum - - Of an acid . taſte: its watery folu- 
tion made turbid: by a mixture of carbs» 
nat of ſoda or pruſfiat of ſoda, 


CLASS III. INFLAMMABLES. 


A e by their folybilizy i in oil, by their Fe 
Tt g' * ſmoke 
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ſmoke or flame when burnt, which is either gratefu] 
or diſagreeable, innocent or deleterious, and by their 


colour or teint. This Claſs contains ſeven Genera: 
Turfa - - - Confifſting of vegetable fibres interwoven to- 
gether and penetrated with bitumen, 
Bitumen hy out a faint diſagreeable ſmell! when 
f | urnt. h 
Mellites - - - Of a honey yellow colour, in the form of 
| ſmall eight-ſided cryſtals. 
elting with difficulty, and emitting an 
* agreeable ſmell during ignition, becoming 
electric by friftion or heat. | 
Ambra - - Softening and melting like wax in a gentle 
. 5 beet, and emitting a ſtrong agreeable ſmell 
1 when warm; not —— electric. 
Graphites - - Burning with difficulty, but mixed with ſoda 
OTH” © emitting reddifh flames and ſparks, ſtain- 
ing the fingers black. | 
Sulphur - - - Burning with pale blue flames, and emitting 
e | during combuſtion ſtrong ſuffocating pecu- 
liar fumes. 3530 


CLASS IV. METALS. 


Metals are known by their luſtre, great weight, pro- 
per flux, and ſolubility in acids. 0 


| Malleable.. 
Platinum = - Silvery-whitez very hard and tenacious; 
ra IE | ſonorous exceedingly malleable and duc» 
tile; not melting in a white heat; ſolu- 
ble only in 16 times its weight of boiling 
nitro-muriatic acid, and giving firſt a yel- 
low and then a deeper red or brown colour 
to the ſolution. 
Aurum - - Reddiſh-yellow ; hardiſh and tenacious; not 
478 $4461 ſonorous; exceedingly: malleable and duc- 
tile : melting in-a white heat; ſoluble only 
in nitio- mur iatic acid, and giving the ſolu- 
tion a yellow colour. © 


Succinum = = 


Argentum .= - Silvery-white z hard and tenacious: ſono- = 
p | - ' "rons; excetdingly. malleable and ductile; = 


melting in a white heat; ſoluble in nitric 
acid, and imparting no colour to the ſolu- 


tign. 5 
Hydragyrum = $ilvery-white; fluid at the common tempe- 
+4 * . * rature of the;atinoſphere: malleable whe" 
0 , | re 


Cuprum 


Ferrum =» 


e 


Plumbum 


Niccolum 


Kinepm 


TY 


* 
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rendered ſolid by a ſufficient degree of 
cold; evaporating in heat; ſoluble in mi- 
neral acids, and imparting no colour to the 

ſolution. 


- »  Fine' red; hard and tenacious; ſonorous; 


malleable and ductile; when expoſed to a 
red heat taking fire and emitting a moſt 
brilliant lively green light; exploding vi- 
olently when melted and caſt into water. 
Bluiſh-greyz very hard, tenacious, - and 
'- elaſtic z exceedingly malleable; ductile, 
attracted by the magnet; melting in a 
white heat; foluble in all acids, and giv- 
ing the ſolution a black colour when ve- 
getable aſtringents ate added to it. 
Silvery-whitez ſoftiſu ; very malleable and 
ductile; not ſonorous ; flexible, and crack. 
ling when bent; —— ſoluble 
in all acids, and giving the ſolution a bit- 
ter taſte, * 
Bluiſh-white;z ſoft; not ſonorous; very 
' malleable, and a little ductile and tena- 
cious; eaſily melting, and during lique- 
faction exhibiting irideſcent colours on the 
ſurface; ſoluble, in all acids, and. giving 
the ſolution a ſweetith taſte. | 
Reddiſh- white; hard; malleable; aſſuming 
a a gfeen colour when heated, and acquiring 
a purple tinge if the heat be continued; 
attracted by the magnet; ſoluble in all 
— and giving the ſolution a green co- 
our, | Tad 
Brilliant white with a-ſhade of blue; hardiſh; 
a little malleable, but not ductile; ſlightly . 
ſonorous; of a fibrous or ſcaly texture; 
taking fire when heated to a ſtreng degree, 
burning with a brillant white flame and 
emitting light white: flakes ; ſoluble in all 
acids, and imparting no colour to the ſo- 
lution. FLIRT 
Briitle. 
texture; caſily melting; taking fire when 
heated to a ſtrong red degree, burning 
with a faint blue lame and emitting a yel- 
low ſmoke; depoſiting a white preci i 17 
1 
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Tungſtenum - 


f 


Molybdenum - I: 


4ng its 
Bluiſh-grey with often a ſhade of re 


if its ſolution in nitric acid be diluted with 
water. 


Greyiſh-white ; very brittle; of a lamellar 


and radiated texture; melting in a red 
heat, and becoming firſt a greyiſh-white 
au afterwards an hyacinthine glaſs, 

d at laſt evaporating in a white vapour; 
depoſiting a white precipitate if its ſolu- 
tion in muriatic acid be diluted with water. 


Bluiſh white; very brittle; of a laminar 


texture; eaſily melting, and boiling and 
evaporating if the heat be increaſed ; burn- 
ing before the blowpipe with a lively blue 
flame the edges of which are green, and at 
laſt evaporating in a white ſmoke ; depo- 
fiting a white precipitate if its ſolution in 
nitro-muriatic acid be largely diluted with 
water. 


Bluiſh- white; extremely brittle; ſubliming 


in a white powder in a moderate heat with- 
out melting, and emitting a ſtrong ſmell re- 
ſembling garlic ; its ſubhmed powder 'giv- 
. in water an acid taſte, and 

turning vegetable blues red. : | a 
ard- 


iſh, very brittle; melting with difficulty, 
burning in a violent heat with a red flame; 
attracted by the magnet; giving a red co- 


lour to its ſolution in nitric acid, and pre- 


cipitating a blue powder with the addition 


hard, very 
brittle, melting with great difficulty ; at- 
tracted by the magnet when reduced to 


| of potaſh. 
Iron-grey or brown, 22 
i 


powder; mixed with nitre and expoſed a 


ient time to heat, the mixture when 
thrown into water exhibiting a green, then 


© purple, then a ſcarlet colour, all which 


at laſt diſappear. 


Browniſh-red, internally bluiſh, brittle, ex- 


tremely hard; not attracted by the mag- 
net; melting with great difficulty, when 
heated is gradually converted from a black 
to à yellow oxyd, which aſſumes a blue 
colour with the muriatic acid. 


on- grey, brittle, compoſed of ſcaly parti- 


cles; melting with great difficulty, bra 
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ally becoming a white volatile oxyd when 

heated, which with the addition of borax 

| is reducible to a violet glaſs. 10 
Uranium - Dark-grey inclining internally to Wen 
ſoft, opake, melting with extreme difficul- 


ty; convertible into a yellow powder by 
means of the nitric acid. 


Titanium Orange red, very hard, in minute aggluti- 
' nated grains; not fuſible by any known 
heat, forming a blue or purple oxyd when 

| heated. e 

Chromium « - White with a ſhade of yellow, very brittle; 

melting with difficulty, diſſolving lowly 
in acids; gradually becoming a green ox- 
yd when heated in a cloſe veſſel. 

Columbiun - Dark brown-grey, hardiſh, very brittle, of 
an — 5 lamellar texture; yielding 
when pounded a dark chocolate- brown 
powder, which is not attracted by the mag- 
net; Pry a black powdery oxyd when 
expoſed to a very violent heat. 

Tantalium - - Blackiſh-grey, ſoftiſh, of a granular frac- 
ture, not ſoluble in any acid, nor alterin 
its colour when heated to redneſs ; yiel 
ing a white powdery oxyd. 

CLASS V. PETRIFACTIONS. 

Theſe are not foffils of themſelves, but animals 

and vegetables, or their parts, changed into a foſſile 
ſubſtance. There are eight Genera, viz, 

Anthropolithus Man or the parts of man, 

oolithus - - Mammalia or their parts. 

Ornitholithus, - Birds or their parts. 

Amphibiolithus Amphibia or their parts. 

1&hyolithus, - Fiſhes or their parts. 

Entomolithus Inſects or their. parts. 

Helmintholithus Worms or their parts. 

hytolithus - Vegetables or their parts. 


CLASS I. Oxvex I. TALCOSE EART AUS. 


TALCUM, TALC, &c. | 
| ENERIC charaQters: They conſiſt principally 
of carbonat of magneſia, with ſilica and carbon. 
| They 
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id its ſolution in nitric acid be diluted with 

0 ater. 

Stibium = = Greyiſh-white ; very brittle; of a lamellar 
and radiated texture; melting in a red 
heat, and becoming firſt a greyiſh-white 
aufen afterwards an hyacinthine glals, 
and at laſt evaporating in a white vapour; 

depoſiting a white precipitate if its ſolu- 

a tion in muriatic acid be diluted with water. 

Tellurium - - Bluiſh white; very brittle; of a laminar 
texture; eaſily melting, and boiling and 
evaporating if the heat be increaſed ; burn- 
ing before the blowpipe with a lively blue 
flame the edges of which are green, and at 

laſt evaporating in a white ſmoke ; depo- 
fiting a white precipitate if its ſolution in 
nitro-muriatic acid be largely diluted with 

2 | water, 

Arſenicum - Bluiſh-whitez extremely brittle; ſubliming 

in a white powder in a moderate heat with- 
out melting, and emitting a ſtrong ſmell re- 
im its ſubhmed powder giv- 
ing its — ig water a acid taſte, and 
turning vegetable blues red. 

Cobaltum - - Bluiſh-grey with often a ſhade of red, hard- 

iſh, very brittle; melting with difficulty, 
burning in a violent heat with a red flame; 
attracted by the magnet; giving a red co- 
lour to its ſolution in nitric acid, and pre- 
cipitating a blue powder with the addition 

| of potaſh. | 

Magneſium = - Iron-grey or brown, opake, hard, very 
brittle, melting with great difficulty ; at- 
trated by the magnet when reduced to 

powder; mixed with nitre and expoſed a 

tufficient time to heat, the mixture when 
thrown into water exhibiting a green, then 

a a purple, then a ſcarlet colour, all which 

— at laſt diſappear. 

Tungſtenum Browniſh-red, internally bluiſh, brittle, ex- 
tremely hard; not attracted by the mag- 
net; melting with great difficulty, when 

| heated is gradually conyerted from a black 
to a yellow oxyd, which aſſumes a blue 

a ä A colour wow * —_— _ . 

bdznum Iron-grey, brittle, compoſed of ſcaly parti- 

May! + - © cles; melting with great difficulty, 1 

1 5 I 1 


- 
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ally becoming a white volatile oxyd when 
heated, which with the addition of borax 

is reducible to a violet glaſs. ba 

Uranium - » Dark-grey inclining internally to brown, 
ſoft, opake, melting with extreme difficul- 
ty convertible into a yellow powder by 
means of the nitric acid. | 
Titanium - Orange red, very hard, in minute aggluti- 
' nated grains; not fuſible by any known 
heat, forming a blue or purple oxyd when 
| heated. 1 | 
Chromium « - White with a ſhade of yellow, very brittle; 
melting with difficulty, diſſolving lowly 
in acids; gradually becoming a green ox- 
yd when heated in a cloſe veſlel. 
Columbiun - Dark brown-grey, hardiſh, very brittle, of 
| an imperfectly lamellar texture; yielding 
when pounded a dark chocolate-brown 
powder, which is not attracted by the mag- 
net; 22 a black powdery oxyd when 
expoſed to a very violent heat. 
Blackiſh-grey, ſoftiſh, of a granular frac- 
ture, not ſoluble in any acid, nor alterin 
its colour when heated to redneſs ; yiel 
ing a white powdery oxyd. h 


Tantalium - 


| CLASS v. PETRIFACTIONS. 

Theſe are not foſſils of themſelves, but animals 
and vegetables, or their parts, changed into a foſſile 
ſubſtance. There are eight Genera, viz, 
Anthropolithus Man or the parts of man, 
Zoolithus - - Mammalia or their parts. 
Ornitholithus, - Birds or their parts. 
Amphibiolithus Amphibia or their parts. 
1&hyolithus, - Fiſhes or their parts. 
Entomolithus Inſects or their parts. 
Helmintholithus Worms or their parts. 

bytolithus - Vegetables or their parts. 


CLASS I. Oxvex I. TALCOSE EARTHS. 
| TALCUM, TALC, &c. | 
ENERIC charaQters: They conſiſt principally 
of carbonat of magneſia, with ſilica and carbon. 
They 
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They are ſoft, greaſy to the touch, not admitting a 
poliſh ; hardening in the fire, not efferveſcing with 
nitric acid, abſorbing oil. This genus conſiſts of 
eleven ſpecies, the chief of which are, 
| Sea FroTHn, Talcum ſpuma maris. 

_ Specific character, whitiſh, tenacious; hardenihg in 
the air. Found in ſmall veins, covered with ſoil, in 
Anatolia, near Coni, Thrace, Greece, and North 
America. Colour white and yellowiſh white: con- 
ſiſtence waxy when freſſi: adheres to the tongue, and 
abſorbs water: ſpecific gravity 1.600. It is uſed to 
make the bowls of Turkiſh tobacco-pipes. 


Fouls EarTH, Talcum fullonum. 


Tinged, tenacious. Found in Cornwall and Bed- 
fordſhire, Portugal and Saxony, in large maſſes under 
the common ſoil: colour yellowiſh or greeniſh-grey, 
greeniſh- white, green, or fleſh- colour. Is uſed to 
take ſpots of greafe out of cloth. | 


Martial MuriaTic Seas, Talcum porcellanum. 
White with a caſt of green, tenacious, forming 
rcellane in a greater degree of heat.. Found in 

Lorraine at the depth of thirty feet, in ſtrata of ſeven 

or eight feet; and is uſed by potters in the manufac- 

ture of porcelane. FE 


CnEzORITE or PzAcn, Talcum chlorites. 
Friable, ſcaly, green, gives an earthy ſmel}-when 
breathed upon, melting with a greater heat into'a dark 
brown glaſs. It is found in Swiſſerland and Saxony, 
in primitive mountains and rock cryſtal : colour graſs 
or dark-green: has a ſcaly texture and glittering ap- 
pearance. k 


Common Tale, 7. coſmeticum. 


Somewhat flexible, diaphanous, undulately _ 
ous, 
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lous, ſhining, breaking into diſcoid fragments. Found 
in Naples, Saxony, Sileſia, Tyrol, and Sweden: colour 

pale green, filvery, greeniſh grey, green, red, yellow, 
or yellowiſh: ſtrongly heated it becomes whiter, lels. 

tranſparent, and more brittle. 


SpanisH CHALK, Talcum briunzonicum. 


Rigid, without tranſparency, leaving a mark, very 
minutely lamellous. It is found in amorphous maſſes 
in France and Spain: colour white or greeniſh : ab- 
ſorbs but does not diffuſe itſelf in water; hardens and 
© whitens in the fire: contains ſilica 43:42, magneſia 
2084, alumina 14, iron 1, air and water 16. 


STEATITE, Or SOAP-STONE, T. ſmedtis. 


Rigid, without tranſparency, ſhining when rubbed, 
BE leaving a white mark, of ſhivery fracture, ſubdiapha- 
nous, apyrous. It is found in Cornwall, China, Nor- 
RE way, Sweden, Saxony, and Germany: colour white, or 
reeniſh-white, greyiſh-green, yellowiſh, or. reddiſh, 
eie veined: does not adhere to the tongue: 
ſoft and ſoapy, and may be cut into any ſhape, It 
melts with borax and ſoda into a greeniſh ſlag. 


Por SToxNE.,.T. ollaris. 


Rigid, opake, without tranſparency, undulately la- 
mellous, breaking into diſcoid fragments. Found 
imbedded in amorphous maſſes in Ruſſia, Norway; 
Saxony, and many parts of Europe: colour pale yel- 
lowiſh, or greeniſh-grey, reddiſh- grey, or ſpeckled 
with red, and contains many micaceous particles: does 
not diffuſe itſelf in water, but gradually crumbles to 
"= pieces : is brittle and too hard for writing, but is made 
wo utenſils for holding water. „ 


SERPENTINUS, SERPENTINE, 


CONSISTING of carbonat of magneſia, oxyd of $ 
iron, and filica, with frequently a mixture of alumina, 
Vor. XIV. No. 188, ET | rarely 
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rarely of calcareous earth : dry and harſh to the touch, 
receiving a poliſh: hardening in the fire ; neither effer- 
veſcing with nitric acid nor abſorbing oil. There are 
four ſpecies. 


JADE or NETHRITE, Serpentinus nephriticus. 


| Leek-green, ſemipellucid, a little greaſy to the 
touch. It is found in Egypt, America, Sweden, Sax- 
ony, Bohemia, and the. Siberian and Hungarian moun- 
tains ; ſometimes adhering to rocks, and ſometimes in 
| detached rounded pieces: colour dark leek-green, 
with often a bluiſh caſt: is very hard, and does 
not melt in the ſtrongeſt fire. The inhabitants of New 
Zealand uſe them for hatchets and other cutting in- 
ilruments, | 


SERPENTINE, S. genuinus. 

Opake, wichout luſtre, of ſplintery fracture, becom- 
ing whiter in the fire. Found in moſt European 
mountains, generally in large amorphous maſſes: co- 
lour blackiſh, leek, olive or canary green, yellow, red, 
grey, brown, white, or blue; one ſpecimen generally 
exhibiting a mixture of ſeveral colours, like the ſkin 
of a ſerpent: when breathed upon, frequently emits an 
carthy ſmell. 


ASBESTUS, ASBESTUS. 


CONSISTING of carbonat of magneſia, ſilica, 
and generally alumina; with frequently oxyd of iron, 
rarely carbonat of lime: dry to the touch, fibrous, ſoft, 
light and floating, brittle in the fire, paraſitic. 

The words Aſbeſtus and Amianthus are uſed indiffer- 
ently for this genus; the former term ſignifying unex- 
einguiſhable, or rather imperiſhable ; the latter unſtained, 
or unſoiled; both denoting the very ſingular proper- 
ties of all the ſpecies. The induſtry of mankind has 
found- a method of working this umoward mineral, 
and employing it in divers manufaQtures, chielly of 

* | ciot 
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cloth and paper. The cloth of aſbeſtus was highly eſ- 
teemed by the ancients, and held equally precious with 
the richeſt pearls. Pliny ſays, be himſelf had ſeen 
napkins thereof, which, being taken foul from the table 
after a feaſt, were thrown into the fire, and by that 
means were better ſcoured than if they had been wafh- 
ed in water. But its principal uſe, according to Pliny, 
was for making ſhrouds for royal funerals, to wrap up 
the corple, ſo that the aſhes might be preſerved diſ- 
tin& from thoſe of the wood whereof the funeral pile 
was compoſed; and the princes of Tartary, according 


5 tio the Philoſophical Tranſattions, uſe it at this day in 


burning their dead. Same of the ancients are ſaid 
to have made themſelves clothes of it, particularly 
the brachmans among the Indians. The wicks for 
their perpetual lamps, according to Dr, Liſter, were alſo 
made of it: becauſe, the aſbeſtus not waſting, there is 
no occaſion for ſhifting the wick. Although the 
cloth of aſbeſtus, when foiled, is reſtored to its primi- 
tive whiteneſs by heating in the fire, it is found, ne- 
= vertheleſs, by ſeveral authentic experiments, that its 
weight diminiſhes by ſuch treatment. A handkerchief 
or pattern of this linen was long fince preſented to 
the Royal Society, a foot long and half a foot broad. 
This gave two proofs of its reliſting fire; though, in 
both experiments, it loſt above three drachms in its 
weight. When taken out red-hot, it did not burn a 
piece of white paper on which it was laid. The me- 
thod of preparing the incombuſtible paper and cloth, 
from aſbeſtus, is thus deſcribed by Ciampini: The 
ſtone is laid to ſoak in warm water; then opened and 
divided by the hands, that the earthy matter may be 
waſhed out. The ablution being ſeveral times repeat- 
ed, the flax-like filaments are collected and dried; 
and they are moſt conveniently ſpun with an addition 
of flax. Two or three filaments. of the aſbeſtus are 
ealily twiſted along with the flaxen thread, if the ope- 
rator's fingers are kept oiled, The cloth alſo, when 

| * 0.08 | woven, + 
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woven, is beſt preſerved by oil from breaking. On 
28 to the fire, the flax and the oil burn out, and 
ie cloth remains pure and white. 
There are ten ſpecies of Aſbeſtus, in two diviſions. 
We ſhall deſcribe the moſt remarkable in each. 


| With all the fibres parallel. 


MouxTArin FLax, or FLEx1BLE: ASBESTUS, 4. 
| | amianthus, 

- Specific charatter, floating with very fine, ſeparable, 
higbly-flexible, fibres. Found with Serpentine in the 
Ural, Lapland, Swediſh, and many European moun- 
tains, and likewiſe in Candia and China: colour ſil- 
very-white, greyiſh, greeniſh-white, ' yellowiſh, pale 
fleſh-colour or ochre yellow: feels a little greaſy ta 
the touch: and eaſily melts in a candle. 


Common AsBESTUs, 4. vulgaris. 
Without luſtre, with rigid ſtony cohering fibres in 
Jong bundles. Found 'in Siberia, Lapland, Sweden, 
Silefia, Saxony, Franconia, and Tyrol, generally in 
wedge-ſhaped pieces: colvur green or grey: its ſur- 
face can be ſcratched with a knife, and is not altered 
by fire: it melts with borax into a white glaſſy wals. 


II. With the fibres interuoven, and breaking into obtuſe- 
50 angled fragments. 


MounTain, Corx, or ELasTic: AsBESTUS, 4. 
| ſuber. 

Flexible, reſembling cork, imbibing water with a 
noiſe, adhering to the tongue. Found in the mines of 
Sweden, Saxony, Hungary, &c. containing often ſil- 
ver ores, in thick compaR pie ces: colour white, red- 
diſh- white, cinereous, greeniſh, or yellowiſh: the fibres 
are ſo confuſedly imer woven with each other, and 
ſometimes ſo ſubtily, as to be diſtinguiſhed with diffi- 
culty: it is very light, dry, and elaſtic, and yields to 
the preſſure of the nail. MovuNTAlN 
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MounTain Woop, or LicxniFoRM ASBESTUS, 
A. lignum. 

Reſembling wood in colour and texture. Found at 
Clauſen, in Tyrol: colour brown, and if broken 
acroſs diſcoyers an irregular filamentous ſtruttute like 
wood, | 

MouNnTAIN LEATHER, A. caro. 

Flexile, floating, in thick -lamellar pieces. Found 
in the iron-mines of Sweden, in pieces of the thick- 
neſs and conſiſtence of tanned horſes ſkin: colour 
whitiſh, the outer ſurface often conſiſting of very thin 
ſhort crowded erett hairs, over which is a black un- 
equal membrane. It has the appearance of a horn- 


blend, but is immediately diſtinguithed by its ſoftneſs 
and colour. : | 


ACTINOTUS, ACTINOTE. ; 
CONSISTING of carbonat of magneſia, a larger 
Proportion of oxyd of iron, and the greater part ſili- 

ca: harſh to the touch, ſhining, rigid, fragile, paraſitic, 
generally of a green colour, {ſpontaneouſly falling into 
granular. fragments, but breaking into indeterminate 
fragments: melting in the fire, with ebullition, into a 
pellucid ſix- coloured globule. There are three ſpecies, 


FIBROUSs AcrI NOTE, Atinotus fibroſus. 
Opake, ſoft, ſhining within, fibrous with the fibres 
diverging. Found with pyrites in the mines of Sax- 
ony, of a glaſſy luſtre, ſometimes greyiſh-white, green- 


iſh or reddiſh-white, or cinereous: feels a little grealy to 
the touch, 1 . | 


. Common AcTinors, A. vulgaris, 

Shining, hardiſh, pellucid or diaphanous, radiate or 
ſtriate. Found in the iron-mines of Sweden, the quar- 
Ties of Saxony, and the mountains of. Franconia and 
Tyrol, in long flattiſh four or ſix- ſided cryſtals, which 
are brittle and not flexible: feels yery ſlightly, if any 
thing, grealy to the touch; colour greeniſh-white or 


. reddiſh 
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reddiſh grey: it often conſtitutes the matrix of metal - 
lic ores. | 


GLrassy AcriNorE, or MALAcoLiTE, A. vitreus. 


Of a glaſſy luſtre, ſemi-tranſparent, hardiſh, ſome- 
what fibrous. Found on the Ifland of Sky in Scot- 
land, near Allemont in Dauphigne, and in the Tyro- 
Joſe mountains, in ſolid maſſes, and cryſtallized in ſix- 
ſided priſms: colour leek. green with a filvery luſtre, 
or with a yellowiſh ſtain, or browniſh-red: it breaks 
Jongitudinally into long ſharp ſplintery fragments, diſ- 
covering its cloſely-adhering quadrangular or hexan- 
gular fibres, | 


HORNBLENDA, HORNBLENDE. 


CONSISTING of carbonat of magneſia, an equal 
portion of oyxd of iron, and a nearly equal quantity of 
carbonat of lime: ſoft, opake, generally of a dull co- 
lour, leaving a ſtreak, lamellous, breaking into inde- 
terminate fragments: melting in the fire, with ebulli- 
tion, into a black opake globule, There are three 
ſpecies, 


Common Hornaienne, H. vulgaris. 
With hardly any luſtre, of a dull colour when broken 
in any direCtion, and exhibiting lamellar pieces or 
rays. Found in Sweden, Saxony, Portugal, Bohemia, 
and moſt European mountains. In ſolid maſſes, in- 
terſperſed with other ſtones; ſometimes cryſtallized in 
fix or eight- ſided priſm: it is always either radiated 
or foliated, and the cryſtals are tranſverſely ſtriated: 
colour dull green or blackiſh : fracture fraight, ar 

curved, or divergingly ſtriate. 


LABRADORE HornzBLENDE, H. Labradorica. 
Subopake, with a little luſtre, in curved lamellar 
pieces, which when broken diſcovers a coppery-black 
internal furface. Found in ſcattered pieces in the 
iſland of St. Paul, on the Labradore coaſt: colour 
| greyiſh- 
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greyiſh-black, with ſometimes a ſhade of coppery-red 
or iron-grey, according to the direction of the light: 


fracture moſtly curved and foliated. 


BASALTIC HoRNBLENDE, H. baſalting. 

Shining, hardiſh, leaving a greyiſh-White ſtreak, 
when broken longitudinally exhibiting ſtraight lamel- 
lar pieces, cryſtallizing into ſmall fix and eight-hded 
priſms terminated by three- ſided pyramids. Found in 
Baſalt, Tuffe, Wacke, and Lavas, in moſt parts of 
Europe, to which it adheres very. cloſely : colour 
black, greeniſh black, dark green, or yellowiſh-green; 
of a ſhining ſurface when broken: melts before the 
blow-pipe into a greyiſh enamel with a tinge of yellow, 


Oxvzrx II. PONDEROUS EARTHS. 


BARYTES, BARYT. 


GENERIC charaQters, it conſiſts almoſt entirely 
of ponderous earth; is ponderous, paralitic, very brit- 
tle, harſh to the touch, ſoft: entirely ſoluble in boil- 
ing ſulphuric acid; in the fire at firſt deprived of the 
cohetion of its parts, and afterwards melting without 
ebullion. There are eight ſpecies, in two diviſions, 


I. Combined with carbonic acid gas, which does not 
totally diſengage itſelf during liquefaction, and there- 
fore efferveſcing with acids. | 


BaryT, or W1iTHERITE, B. withering. 


Specific characters, of a common figure and equal 
texture, Found at Anglezark near Chorley in Lan- 
caſhire, near St. Aſaph in Wales, and in Argyleſhire 
in Scotland, in ſolid maſſes and cryſtallized. Tex- 
ture ſhining, radiated, fibrous: colour greeniſh-white 
or white: cryſtals ſmall ſix- ſided priſms terminated by 
lix-ſided pyramids ; when heated, it becomes opake. 
Its powder phoſphoreſces when thrown on burning 
coals: contains baryt 6a, carbonic acid 22, water 16. 
LAMELLAR 
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LAMELLAR BAR YT, B. lamellaſa. 


Lamellar, of a cryſtalline figure, ſemi-pellucid“ 
{ſmooth on the outer ſurface, ſhining within. Varies 
with four and ſix-ſided priſms. Found in Scotland, 
Lancaſhire, Yorkſhire, and Saxony, in ſolid maſſes: 
colour white, with a degree of tranſparency. 


II. Saturated with ſulphuric acid, and therefore not 
efferveſcing with acids: ſhining in the dark, after 
having been whitened in the fire. ; 


EarTHY SUuLPHAT of Baxrr, B. terreſtris. 


Friable, in an earthy looſe or united form. Found in 
the lead-mines of Stafford and Derby, near Freyburg, 
and in the vicinity of Paris, in coarſe duſty particles, 
moſtly forming ſmall concretions, ſeldom in the form 
of powder: has an arid appearance, feels coarſe, rough, 
and harſh, and ſoils the fingers a little: colour ſnow- 
white, greyiſh, reddiſh or yellowiſh-white: it ſome« 
times contains a little gypſum, ſilica, and lime. 


Comyeact Heavy SAR, B. compatta. 

Subopake, ſhining, of a ſplintery fracture, with 
the fragments indeterminate and acutangled. Found 
in the lead-mines of Derbyſhire and Staffordſhire, and 
in Saxony, in amorphous or half-rounded maſſes, or 
in nodules ; breaking into ſharp angular pieces, and 
when broken has a dull appearance, with ſometimes 
a little glittering : colour dull gre , yellowiſh-white or 
ellowiſh, cream-colour, pale ke reddiſh, or 
luiſh: contains ſulphat of baryt 8g f, filica 6 7, ſe- 


linite 2, water 2, 


Bolocns STON E, B. Bononien ſis. 

Diaphanous, ſhining, ſomewhat fibrous, breaking 
into fragments more or leſs rhombic. Found on the 
mountain Paterno near Bologna, detached in round- 
iſh flat kiduey-form pieces, the fragments of which 
are obtuſangled, roundiſh, with the ſuperſicies une- 
qual: broken in a certain direQion it appears | 
N roken 
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broken in another it appears rather lamellous; ſome- 
times falls 'to pieces ſpontaneouſly into granular frag- 
ments; colour {moke-grey, with a ſmall degree of ſe- 
mi-tranſpareacy : contains by analyſis ſulphat of ba- 
ryt 62, filex 16, alumine 14:75, gypſum 6, iron 025, 
water 2. 


Common Pox DEROUs SPAR, or Cawk, B. vulgaris. 


Lamellar, breaking into rþomboid fragments, fall- 
ing ſpontaneouſly into convergent ſcales. Found in 
various parts of Britain and Europe, and is the moſt 
common matrix of metallic ores: it is ſometimes found 
in powder, often in amorphous maſſes, often cry ſtal- 
lized: it is ſometimes highly poliſhed, generally dia- 
phanous, and in its cryſtallized ſtate tranſparent and 
refleQive. Colour ſnowy, filvery or bluiſh, greyiſh, 
greeniſh, reddiſh, or yellowiſh-white, often fleſh-co- 
lour, ſmoke-colour, honey-colour, vinaceous, rarely 
olive-green, or greeniſh or yellowiſh-grey, or grey- 
iſh-black, very rarely blue: the layers are generally 
ſtraight, ſometimes incurved. The primitive form of 
its cryſtals, according to Hauy, is a reQangular priſm, 
whole baſes are rhombs, with angles of 101 go' and. 
78* go'. Contains, by analyſis, pure barytes 67:2, 
ſulphuric acid 32.8. 2 on | | 


CROSSOPETRA, CROSSO PETRA. 
| CONSISTING of ponderous earth, a larger por- 
tion of ſilex, and a ſmaller of alumine : lightiſh, hard, 
paraſitic, meagre, cryſtalline; not totally ſoluble in 
ſulphuric acid, even in a boiling heat, melting with 
difficulty in the fire. There are but two ſpecies. 


Henxcyntan CrRos80PETR A, C. Hercynica. 


In four-fided reQangular tables or priſms, tranſ- 
verſely ſtriate, terminating at one end in a needle _ 
point; two of them cutting each other croſſwiſe, and 

Vor: XIV, No. 189. Xx lon- 
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longitudinally. Found upon calcareous ſpar, in the 
mines of Hercynia, near Andreaſburg, in ſmaller ag- 
gregute cryſtals, ſometimes very minute, Fare pellu- 
cid gltener diaphanous or opake : colour milk-white, 
byalioe, yellowiſh, not always ſtriking fire with ſteel, 
yet frequently making a mark upon glaſs: melts with 
borax and ſoda, with ebullition. 


Score Crosso0PETRA, C. Scotica. 


Ig four-fided tables or priſms, one end running 
into a ncedle point, and not united. Found in che 
wines of Scotland, near Stronuan, and is diſtinguiſhed 
by us larger cryſtals. ES 


STRONTIA, STRONTIANITE. 


_, CONSISTS of ftrontian earth combined with 
acids: ſeparates from a ſaturated ſolution in nitric 
acid, in the form of rhomboidal cryſtals : totally ſolu- 
ble in nüric and muriatic acids, with be elbe 


does not melt y a ſtrong heat, but diſcovers a bright 
phoſphoteſcent ligbt. There are two ſpecies. 


___ Carnonarof STrRONTIAN, St. carbonata. 

Combined with, carbonic acid. Found in the lead- 
mine of Strontian in Argyleſhire, in grapite rocks, ac- 
companied by Galena and Witherite, generally in 
amorphous ma ſſes, or in a ſtate of cryſtallization: 
colour wbitiſh-green ; and has ſome luſtre, and a little 
tranſparency : when, expoſed to heat it does not 
crackle or ſplit, but before the blow-pipe becomes 
white and opake; with borax it EONS and melts 
into a. colourleſs tranſparent glaſs: it is ſoluble in 200 
parts of water, at a temperature of 60* ; its ſolution 
tinges flame red: its cryſtals are confuſedly grouped, 
and. more or leſs diverging from a centre, and are 
uſually fix- ſided priſms, termipated by chree · ſided py- 


-; SULPHAT 


” * 
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SuLenar of STRONTIAN, St. ſulphatd. _ 
Combined with ſulphuric acid. There are three 
varieties. | of 
1. Earthy Sulphat of Strontian ; opake, brittle, com- 
pal, ſomewhat ſplintery, in round pieces, which is 
found at Motimiarte near Paris, of a bluiſh-grey co- 
tour, without luſtre. 9 | 
2. Fibrous Sulphat ; fibrous, with the fibres ſtraight, 
ſomewhat tranſparent, This is found in many parts 
of Britain and Europe, in maſſes : colour pale blue, 
reddiſh, or white: externally it has little or no luſtre, 
internally ſhining. x 
g. Foliated Sulphat ; this is alſo fibrous, with the 
fibres diverging, texture of the cryſtals ſtraight, foli- 
ated, Found in Britain and Sicily, in maſſes and 
cryſtals: the amorpbous pieces fibrous, with the 
fibres diverging : cryſtals grouped, ſhining, ſemigranſ- 
parent: colour white. £2 * 
 SYDNEIA, SYDNEY EARTH. : 
CONSISTS of ponderous earth, alumine, fine 
ſand, and fome colourleſs rhiea : ſoluble in heated 
muriatic acid only; the ſolution not cryſtallizingy but 
becoming a butyraceous and deliqueſcent maſs: melts 
in a heat of 15* of Wedgwood. TUES, 
There is but one ſpecies, called Sydneia Auſtralis; 
being found in Sydney Cove, in New South Wales. 
It is white, with ſometimes a few black particles re- 
ſembling black lead. The butyraceous maſs from the 
folution is pale yellow and not corroſive. ©» 


Ozpzx III. CALCAREOUS EARTHS; 
The Earths of this Order conſiſt principally of car- 
| | bonat of lime. | 
. CRETA; CHALK; LIME, &c. | 
' CONSISTING of carbonat ef lime and eatbonic 
| X x 2 acid 
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| lowiſh. 


acid gas, and a few extraneous ſubſtances : friable, 
efferveſcing with, and nearly totally ſoluble in, acids: 
calcining in the fire, but not vitrifying in the ſtrongeſt 
heat. There are eight ſpecies; the moſt remarkable 
of which are : 


NATIVE Lime, Creta pulverulenta. 


Specific characters, reducible to duſt, without luſ- 
tre, rough to. the touch, ſtaining the fingers. It 1s 
found near Bath, white, without luſtre or tranſpa- 
rency, fracture earthy, and eaſily rubs to powder: when 
mixed with a little oxyd of iron, it becomes yellowiſh. 


GARIC MINERAL, Creta farinacea. 


Farinaceous, looſely cohering, floating, ſoiling the 
fingers. Found in Britain, and various parts, in the 
clefts of rocks, or the bottom of lakes, or calcareous 
mountains; it is formed of more compact particles, is 
exceedingly brittle, and reducible to duſt; does not 
adhere to the tongue: colour white, reddiſh, or yel- 


Common CrALk, Creta ſcriptoria. 

Solid, rough, ſlightly adhering to the tongue, with- 
out luſtre, opake, ſtaining the fingers, breaking into 
indeterminate fragments. Common chalk is found in 
large ftrata in various parts of Britain, Germany, 
France, and Sweden, particularly on ſome ſea-coalts, 
often containing flints and the veſtiges of echini and 
ſhells: colour generally white, rarely greyiſh: feels 
rathe rough to the touch, and efferveſces ſtrongly 
with acids: contains carbonat of lime gz, alumine 2, 
water 3. 0 | n 8 
Chalk is employed as a remedy againſt the heart- 
burn, and other diſorders that have acidity in the 
primæ viæ for their cauſe. Dr. Slare aſſerts from 
experiments, that. it abſorbs acid ſooher, and more 
powerfully than , crabs'-eyes,., calcined hartſborn, or 


6 COT al. 
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coral. Some uſe it when finely powdered, to ſprin- 
kle ori eryfipelatous inflammations. When chalk 18 
ſaturated with an acid, it is ſaid to become ſubaſtrin- 
gent, otherwiſe it hath no ſuch property ; hence chalk, 
given when acidity prevails in the ſtomach, ſome- 
times produces coſtiveneſs; though this is much 
doubted by Cullen and others. Two drams for a doſe, 
and repeated at proper intervals, have often effected 
a ſpeedy cure, both in a diarrhoea and a dyſentery ; 
but this effect was owing to its abſorbing thoſe acrid 
juices whoſe ſtimuli cauſed the morbid excretion. 
When milk turns ſour on the ſtomach, a ſcruple of 
chalk may be given with each half pint. | 


ARENACEOUsS LiMESTONE, Creta ganil. 

Solid, hardiſh, brittle, a little ſhining and tranſpa- 
rent. This is found on the ſhores of Rhaghery, a 
ſmall iſland on the coaſt of Antrim, and at Codrilla, 
on the welt fide of Veſuvius, yellowiſh- White. In the 
lump it cannot be eaſily broken, but in ſmall- pieces 


it fritters between the fingers: phoſphoreſces when 
ſcraped in the dark with a knife. "7 


TOPHUS, TUFA... © 
CONSISTING principally of carbonat of lime: 


n by water under water: porous, without 
luſtre. There are eight ſpecies. 


. . ” 
"= 


Common Tur a, Tophus communis. 
- Depoſited at the bottom of cold waters running 
through mountains and calcareous ſtrata. Found in 
way part of the globe, ſometimes hardening in the 
air, lometimes mouldering; of numerous varieties with 


reſpeQ io colour, and often forming the firſt material 
of calcarequs ſtrata, = | a 


SND Tora;'T. oſteocolla. 
Calcareous, more or leſs cylindrical, perforated, 
| | It 
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It is found in various parts of Germany, and elſe- 
where, botb in brooks and under beds of fand, from 
the fize of a crow-quill to the thickneſs of a man's 
KH arm: white or aſh-colour, fomething in the ſhape of a 
= bone, and was formerly ſuppoſed to have the quality 
* of uniting broken bones, whence the name of oſe- 
= colla. It is moſtly in long cylindrical pieces, ſome- 
times irregularly tubular and porous, ſometimes filled 
up with a marly earth mixed with ſand, with often the 
remains of decayed roots of trees in the centre. The 
incruſtations do not appear in regular concentric Jay- 
ers, but conſiſt of thin ſtrata ſpirally rolled up: when 
firſt found in the earth, it is ſoft and duttile. but in a 
very ſhorttime it hardens by expoſure to the air: con- 
fiſts of fand and earth cemented by a calcareous de- 


STALACTITIC Tur a, T. incruſtans. 


Incruſting animal and vegetable ſubſtances with a 
calcareous coating, and aſſuming their figure. This 
ies is found in various parts of Sweden, Germa- 
ny, Italy, &c. clothing -with a calcareous coat the 
ſmaller branches of trees, leaves, prickles, mols, plants, 
crabs, eggs, birds and their neſts, preventing them 
from decay by defending them from the s@ion of the 
atmoſpheric air. Moſt of thoſe ſubſtances, which are 
commonly called petrifaH#ions, are of this ſpecies 


Txa-Kzrrtz Tora, T. lebetum. 


Incruſting the bottom and fides of veſſels in which 
water has been boiled. It is found very commonly 
on the bottom and round the fides of tea-kettles, and 
other veſſels in which water has been often boiled, 
forming a thin hard incruſtation. It is formed in 
much greater quantities from ſpring than from rain 
water, and is ſeldom without a portion of filex. 


ToorH 
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Toorn Tux ay T. dentium, 
Forming incruſtations on decayed teeth. Found 
in ſcales, plates, or irregular-ſhaped lumps, on de- 
caying teeth, and ſeems to be formed by depoſition, 
in the ſame manner as the cruſt in tea-kettles, lis ſur- 
face is very rough, and more or leſs porous. 7 


TzsTraczous Tur a, T. teſlaceus. 


Conſiſting of the aggregate fragments of ſhells, 
Found in the neighbourhood of Syracuſe, Palermo, 
and the promontory of Paſforo-in Sicily: white or 
yellowiſh-white,, exceeding porous and brutle, form- 
ed of various ſhells broken and compatted together. 

There is a variety, which/is ſofter, and not ſo com- 
pal, called Marly Tufa ; found in moſt parts of Eu- 
rope, yellowiſh- white, reſembling mortar, without luſ- 
tre or tranſparency, and very porous: fracture earthy 


| SPATUM, SPAR, x. 
CONSISTING of carbonat of lime, a larger pro- 
portion of carbonic acid gas, and water: Jamellous, 
ſhining, paraſitical, ſoft, lightiſh, breaking into rhom- 
boidal fragments: crackling in the fire, There are 
twenty-three ſpecies in three diviſions. 


. 


I. Of a common figure. 
 , Common Syar, Spatum opacum. 
Opake, or nearly ſo. Found in, Norway, Sweden, 
Germany, Swiſſerland, and Hungary, moſt commonly 
white, ſometimes cinereous, bluiſh, greeniſh, yellow- 


Iſh, red, or blackiſh. There is æ variety which changes 
ts luſtre with reſpeR to its poſition in the light. 


Suse Sean, Sp. pellucidum. 
Pellucid, hyaline. There is a variety which dou- 
bles objefts by. refraftion. This ſpecies is. found 
in 
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in Ruſſia, Lapland, Norway, Sweden, and other 
mountainous parts' of Europe; the variety, which 
doubles the object by refrattion, chiefly in Iceland. 
Colour yellow or yellowiſh, olive, greeniſh, bluiſh, 


ſmoke- colour, blackiſh, rarely red or veined. When 


expoſed to heat, it parts with its tranſparency and car- 
bonic acid; and, after calcination, ſometimes ſhines 
in the dark, if thrown upon hot coals. 


II. Of a peculiar figure. 


1 21{/STALACTITIC SPAR, Sp. ſtalactiticum. 

Of a more or leſs cylipdrical form, one variety re- 
ſembling a branch of coral. This ſpecies is found in 
Bohemia 'and Hungary, the coralliform variety plen- 
tifally in the looſe marl-at St. Mawe's, Cornwall, where 
it is uſed for manure, and in North Wales. Its ap- 
pearance has ſo much the reſemblance of a coral as 
to be commonly miſtaken for ſuch, but it appears on 
examination to be aggregations of calcareous earth 
ramifyiug in the ſoft marl: colour white, yellowiſh 
white, or pale ferruginous from a ſmall mixture of 
irn: Ot: Fit ha 

716 2337 f 7 ft arid i 
III. Cryſtallized. 
Car cAREZO Us SPAR Sp. brafteatum. 


With ſix-ſided tables. All the varieties of this 
ſpecies are found in limeſtone rocks in moſt parts of 


re Colour white, rarely yellowiſh, pale brown, 


reddiſh, green, very rarely crimſon, bluiſh, purple, 
or black: never quite opake, but ſometimes with a 
pearly luſtre. * | 


PEARL Sean, Sp. cubicum. | 

With perfe& cubic aggregate cryſtals. Found in 
limeſtone rocks, generally white, ſometimes with 2 
pale roſy luſtre, and cluſtered together in 3 
LON "I apes. 


-/ 
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ſhapes. It is harder than common carbonat of lime; 
and efferveſces ſlowly with acids: but it is reducible 
to the primitive cryſtal. It becomes magnetic by the 
blowpipe, in conſequence of the iron contained in it: 
and blackens by the ſame proceſs, or by expoſure 
to air, in conſequence of the manganeſe contained in 
it. It is commonly met with in the form of veins, or 
a cryſtalline incruſtation inveſting other minerals: 
the latter arrangement appearing to be the reſult of 
ſſmall flattened rhombs applied to each other in a 
BE curved direction, ſo as to give a foliated appearance. 
= lt is ſaid by Mr. Jameſon to be one of the principal 
vein- ſtones in the mining diſtri& of Freyberg, and to 
be conſidered as indicating the neighbourhood of rich 
filver ore. + 


Rromsic SAR, Sp. rhombeum. 


With aggregate cubic cryſtals, the faces of which 
are oblique-angled. A ſpecimen in the Oxford col 
lettion conſiſts of ſeveral rhombic cryſtals grouped 
together, ſome of them nearly an inch in diameter : 
they bave externally a brown ochry incruſtation ; in- 
ternally they are of a pearly luſtre, yellowiſh-colour, 

and nearly tranſparent. They blacken and become 
magnetic by the blowpipe ; and in their chemical cha- 
rafters in general anſwer to rhomb- ſpar. Rhomb- 
ſpar is conſidered by ſome to be a variety of pearl- 
ſpar. It is found at Königſberg, in Norway; in Sax 
ony ; in the Tyrol ; in Cornwall, and on the banks of 
Loch Lomond. i 


Doc's-Toorn Sr Ax, Sp. hyodon. 


With a double ſix-ſided pyramid. Of this ſpecies 
there are many varieties, moſt of which are found in 
the mines of Derbyſhire and Cumberland, in Sweden, 
Hungary, and Germany : more frequently white than 
yellowiſh or with a tinge of green: ſometimes pellu- 
cid, ſometimes opake : the cryſtals frequently very 

Vor. XIV, No. 189. Yy ſmal}; 
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ſmall, rarely tranſverſely grooved, and often placed in 
a regular ſeries. 

The remaining ſpecies conſiſt of pyramids from 
three to twelve ſides. 


SCHISTOSPATUM, PLATE D SPAR. 


CONSISTING of carbonat of lime, a larger pro- 
portion of carbonic acid gas, and water: efferveſcing 
with acids: lamellar with the foliations curved, para- 
fitical, ſoft, breaking into indeterminate fragments, 
lightifh, a little greaſy to the touch: crackling in the 
fire. There is but one ſpecies. 


PLATED SAR, or AKC ENTINE, Sch, fiſſle. 


There are two varieties, one with the fibres curved, 
the other with the fibres undulate. The firſt found near 
Schwartzenburg and Konigſburg in Saxony, and in the 
fpara pit in Norway; the ſecond near Kopmanneficel 
in Sweden, in arregular maſſes and very brittle. Co- 
lour of both, greyiſh, reddiſh, or greeniſn- white, with 
a ſilvery greaſy luſtre, or ſimilar to mother of pear]; 
ſometimes opake or neatly ſo; rarely diaphanous; 
may be ſcratched with the nail. When heated to red- 
neſs it turns reddiſh- brown, and at a degree of 155 is 
converted partly into a brown porcelane maſs, partly 
znto a reddiſh- brown glaſs. Mr. Kirwan ſuppoſes it 
to contain carbonat of lime, ſilex, and oxyd of iron. 


TINOLITHUS, FIBROUS LIMESTONE. 


CONSISTING of carbonat of lime, carbonic acid 
gas, and a little iron: entirely ſoluble in nitric acid 
with effervelcence: fibrous, -paraſitic, ſoft, lightiſh, 
breaking into indeterminate fragments. There are 
four ſpecies. 


Fisrous LiIuESsTONE, or ALABASTER, I. filamen- 


tofus. 
Wich the fibres parallel. There is a variety with a rich 


fatiny 
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ſatiny luſtre, called fatin ſpar. This ſpecies is found in 
Ruſſia Poland, Germany, Saxony, and Bohemia, with 
the fibres ſtraight or a little curved: the fatin ſpar is 
found about a mile from Alfton in Cumberland, 
waſhed by the river Tyne, near the level of its bed. 
Eolour white with ſometimes a roſy tinge from a dt- 
luted mixture of oxyd of iron, and tranſmits light 
from the edges or in thinner pieces: fracture in the 
direction of the ftriz fibrous, ſtraight or curved. 
== Specific gravity from 2:709, to 25721 ; contains car- 
= bonic acid 476, carbonat of lime 5008, water of 
cryſtallization 2.308, and ſometimes iron . 


STALACTITES, STALACTITE. 


CONSISTING of carbonat of lime, carbonic acid, 
and water: formed in the air by the gradual depoſi- 
tion of water: diaphanous, without luſtre internally, 
breaking into indeterminate fragments, and ſeparating 
into concentric cruſts: found chiefly on the roofs and 
fides of arches, and the caverns of calcareous monn- 
tains, There are four ſpecies. 


LIus STALACTITE, St. ſpatoſus. 


Pendulous, lamellar internally, diaphanous. Found 
in various caves of limeſtone rocks in Britain, Ger- 
many, and other places, white, cinereous, browniſh, or 
yellowiſh, and of various ſhapes. Water, in penetra- 
ting through marble or limeſtone ſtrata, very com- 
monly becomes impregnated in its paſſage with parti- 
cles of the calcareous carbonat; which it ſubſequently . 

depoſits, either by ſimple expoſure to air, or upon the 
ſurface of extraneous bodies with which it comes into 
contact: in the firſt inſtance giving rife to thoſe forma- 
tons called Stalattites, &c. in the laſt, to thoſe earthy 
ineruſtations commonly called Petrifattions. The 
molt familiar inſtance of the depoſition of calcareous 
matter from water is that which takes place on the 
inner ſurface of veſſels employed for the purpoſe of 
Yye2 boiling 
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boiling water impregnated with calcareous carbonat: 
it is called by Wallerius, Tophus calcareous lebetum ; 
the term topbus ariſing from its reſemblance in light- 
neſs of texture to real tophi or volcanic productions. 
A fimilar depoſition takes place, at a common tempe- 
rature, upon the ſurface of tubes and reſervoirs con- 
duQing and holding the ſame kind of water. The in- 
cruſtation ſeparated from the ſides of Carfax con- 
duit, in Oxford, (at the time of its removal, about 
twenty-five - ſince, ) was nearly an inch in thick- 
neſs; and of a diſtin ſparry — ng There is, in 
the Oxford collection, part of a wooden du that 
ſerved to convey the water from this conduit : the 

tranſverſe ſection of it is of a ſquare form, and it is 
worthy of obſervation that the calcareous incruſtation, 
which is of a ſtratified appearance, is of equal thick- 
neſs on every one of the four ſurfaces: by which it 
appears, that a depoſition of this kind is not merely 
mechanical ; nor does it neceſlarily follow, as ſome 
have argued, that ſuch depoſitions accumulate accord- 
ing to the law of gravity : and hence there is no difli- 
culty in ſuppoſing, that vertically-fituated veins 
may have been ſometimes formed by lateral and ſuc- 
ceſſive depoſitions. 


Common STALACTITE, St. ſtiria. 


Specific character, pendulous in concentric cruſts, 
either cylindric or conic, The term flalaQtite is 
applied particularly to thoſe calcareous concretions 
which are formed on the roofs of natural caverns ; 
and which reſemble in their ſhape the common icicle. 
The matter of the ſtalactite as has been already ſtated, 
is conveyed by water that bas penetrated the conti- 
guous ſtrata; and in its depoſition aſſumes various ap- 
pearances according to accidental circumſtances. It 
the water oozes through very flowly, ſome time 
elapſes before a drop is formed of ſufficient ſize to fall 
by its own weight; and in this interval ſome of the 

| * calcareous 
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calcareous particles are ſeparated ſrom the water, and 
adhere to the roof. In this manner ſucceſſive par- 
ticles are ſeparated and attached to each other, until 
a ſtalactite is formed. When the formation is rapid, 
the texture is comparatively looſe, and of an earth 
appearance ; and this is particularly the caſe with tho 
ſtalactites that are formed from recently- conſtrutted 
arched buildings, as bridges, or cellars; where the 
== &alaQtite is made up of thin concentric cylinders, like 
a roll of fine cinnamon. In other inſtances the ſub- 
ſtance is completely ſparry ; and, often, very cloſely 
© reſembles the tranſparent part of the quill of a bird's 
= wing; and not unfrequently terminates in a ſpherical 
a ſſemblage of ſmall pointed cryſtals. In the general- 
WW ity of inſtances theſe depoſitions are of a light brown 
colour, and opaque; or of a dirty ſtraw-colour, with 
ſome degree of tranſparency : the colour is probably 
= oving to the preſence of vegetable matter diſſolved 
= by che water in its paſſage through the ſoil. In other 
= reſpes ſtalactitic carbonat of lime is purer than that 
| of the ſtrata from whence it is derived; the water not 
readily diſſolving other earthy or any of the metallic 
matter contained in them. | 
Mr. Coxe, during his travels through Europe, ne- 
ver failed to obſerve that calcareous depoſitions 
abounded in all thoſe diſtricts where the diſeaſe 
called goitres was prevalent. Pallas mentions the 
coincidence of this diſeaſe, and of (ſprings impregnat- 
ed with calcareous carbonat, on the banks of the 
Volga: the ſame coincidence is well known in Der- 
WW Þylhire; and is met with frequently in Oxfordſhire. 
It has often been obſerved in Sumatra; in which laſt 
place at leaſt the origin of the diſeaſe cannot be re- 
ferred, as it often is, to the cuſtom of drinking ſnow- 
water. A paper, however, written by Dr. Reeve, in 
we Philoſophical Tranſattions for 1808, controverts 
* * truth of the ſuppoſition, that this diſeaſe ariſes 
= rom the uſe of water impregnated with calcareous 


car 
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STALAGMITE, St, ſtalagmites. 


Seſſile, with ſpherical faces: the varieties are glo- 
bular, nodulous, kidiiey-form, mamillary, &c. If the 
percolation of water containing calcareous particles 
is too rapid to allow time for the formation of a ſta- 
laQtite, the earthy matter is depoſited from it after it 
has fallen from the roof upon the floor of the cavern; 
and in this caſe the depolition is called a ftalagmite : 
a verbal diſtination adopted merely for the conveni- 
ence of deſcription. Stalagmites are commonly, at 
leaſt in the early ſtage of their formation, of a mamil- 
lary ſhape : by gradual accumulation they become co- 
nical. In ſome inſtances the ſeparation of the calca- 
reous matter takes place both at the reof and on the 
floor of the cavern; and, in the courſe of time, the 
ſubſtance of each depoſition increaſing, they both 
meet; and form an irregular but continued pillar, 
Local circumſtances, and the degree of celerity with 
which the depoſition takes place, vary the appear- 
ance of the effect produced; and hence thoſe gro- 
teſque accumulations which have been deſcribed as 
repreſenting the forms of various animate and inani- 
mate ſubſtances: as the fancied figures of lions, &c. 
in ſome of the caverns near Buxton, and in other 
parts of Derbyſhire. Iv the quarries of the iſland of 
Antiparos theſe depoſitions have been carried to a 
great extent: an account of the fantaſtic ſhapes of 
which is given in extravagant terms in a letter written 
to Kircher, inſerted in his Mundus Subterranevs. 
We may add that ſtalagmitical depoſitions conſtituted 
the alabaſter of the ancients. 


PISOLITHUS, PEA-STONE. 
CONSISTING of carbonat of lime, a very ſmal 
proportion of ſand and oxyd of iron, carbonic acid 
gas, and water: ſoft, opake, without luſtre internally; 


breaking into indeterminate fragments, and leren 
in 
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into ſpherical granulations: of a centrically lamellar 
WE texture: found about warm ſprings. There is but one 
= ſpecies, called, for what reaſon we know not, 


| CaroLIina P1SOLITE, P. Carolinus. 

RE Found near the warm ſprings of Carlſbad in Bo- 
XX hemia, in Sileſia, and in Hungary, in the form of 
round maſles, from the ſize of a pea to that of a 
valnut, compoſed of concentric layers, each con- 
Leeining a grain of ſand in its centre: colour white or 
vellowiſn-Vhite, browniſh, reddiſh, or yellowiſh, 


MARMOR, MARBLE, &c. 


| CONSISTING of carbonat of lime, carbonic acid 
gas, and water: hardiſh, meagre to the touch, of a 
common form, lightiſh, compoſing whole mountains, 
or the greater part of them, or in detached pieces: 
burning into quicklime, ſoluble for the greater part in 
acids, with efferveſcence. ; 
| The term marble was originally applied to any mi- 
neral ſubſtance capable of -receiving a poliſh, and 
uſed, in conſequence of the beauty of its appearance, 
for ornamental purpoſes: in the preſent inſtance it is 
applied to ſuch mineral ſubſtances only, as from the 
nature and proportions of their conſtituent parts are 
= juſtly denominated carbonats of lime. 
SS The term limeſtone allo, which ſtrictly ſpeaking is 
W 2pplicable to any natural compound containing a 
large proportion of that earth, is here uſed to expreſs 
thoſe natural compounds only, in which lime com- 
bined. with carbonic acid is the principal conſtituent 
Part. J | 
In this ſenſe then, marbles and limeſtones are with 
relpett 10their chemical analyſis the ſame: they differ 
only in their uſes and external characters. Almoſt 
all of them contain ſome portion of iron: many con- 
tain clay alſo; and, where the proportion of clay is con- 


ſiderable, the ſubltance poſſeſſes thoſe pr 


roperties 
which 
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which conſtitute a marl. There are fourteen ſpecies, 
and many varieties. 


KETTEN STONE, Marmor hammites. 


Opake, without luſtre, compact, conſiſting of ace 
creted round granulations. Found in ſtratifed 
mountains in various parts of Britain, particularly at 
Ketten in Rutlandſhire, and at Bath; in, Saxony, 
Brunſwick, France, Swiſferland, &c. always in large 
maſſes, with rarely the remains of animal ſubſtances: 
colour dull grey, browniſh or yellowiſh, with fome- 
times a mixture of the two firſt colours; the granula- 
tions are eaſily detached, and in ſmall pieces may be 
crumbled between the fingers: What is uſually call 
ed Bath ſtone and Portland ſtone are varieties of ibis 


ſpecies. 


Rou on Manz E, M. granulare. 


Nearly opake, lamellar, ſhining internally, hardiſh, 
fpontaneoully falling into granulations, not admitting 
a . poliſh. Found in vaſt beds or ſtrata in many 
mountains of Europe, &c. conſtituting their principal 
parts, and never containing the veſtiges of living bo- 
dies. The granulations of different fizes. Colour 
white, cinereous, black, brown, red, yellowiſh, or va- 
riegated : fracture foliated, often {mal} and fine, always 
ftraight. It is uſed for building, mending roads, 
burning into lime, and as a flux for iron-ſtone. 


Par1an and Carrara MarBLE, M. micans. 


Diaphanous, white, lamellar, ſhining internally, 
bardiſh, ſpontaneouſly falling intò finer granulations, 
receiving a poliſh. Found in ancient primitive 
mountains, in vaſt ſtrata, and with rarely the veſtiges 
of animal bodies, in Finland, Saxony, Sweden, Bo- 
nemia, near Carrara, in the iſlands Paros and Anti- 
paros, and maſt mountainous countries, and 1s fre- 


quently the material of ancient buildings; ſometime: 
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it contains a portion of quartz, ſo that it efferveſces 
flowly with acids, and ſtrikes fire with ſteel, When 
broken it is a little ſhining, and has a lamellar gratn- 
ed texture. | 5 
Parian marble, containing no iron, does not loſe its 
colour by expoſure to air and moiſture; whereas 
white calcareous carbonats in general become yel- 
low under the ſame circumſtances, in conſequence of 
the alteration produced on the iron contained in them: 
on this account, and from the uniform delicacy of 
its colour, Parian marble is particularly applicable to 
the purpoſes of ſtatuary. The Venus de Medicis and 
that of the Capitol are of this marble. „ 
Carrara marble, in its general biſtory, correſponds 
very cloſely with that of Parian marble; but it is even 
= whiter and of a finer grain than that, and appears to 
= khave been ultimately preferred by ſtatuaries on this 
account. The Antinous of the Capitol, and, accord- 
ing to Dolomien, the Apollo Belvidere, are of Car- 
rara marble, Some parts of the beds of this marble 
contain a conſiderable proportion of filiceous parti- 
cles: a ſmall proportion is found in the analyſis of every 
part; in which it correſponds with the analyſis of Pa- 
rian marble as given above, © ECT 
Cipolino Marble appears to be a variety of the Parian 
and Carrara, ſtratified or veined with greeniſh mica: and 
from the ſuppoſed reſemblance of theſe veins or bands 
to the laminæ of an onion, {czpolla in Italian,) it has 
received the' name of Cipolino. Sauffure deſcribes 
it as ſometimes entirely white, ſometimes partly bluiſh; 
and of a granular texture, - 441 . | 
Pentelic Marble. This is a variety of the Parian | 
and Carrara, Its name is derived from mount Pen- 1 
telicus, in the neighbourhood of Athens, where it vas 
firſt quarried. . | ] 
White granular Marble with black Veins. This mars 
be, ebich is met with at Carrara, is very commonly | 
.: uſed in this country for chimney-pieces and hearths. 
1 Vor. XIV. No. 189. Z 2 | AVE: > 


* 
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The veins are often too irregularly diſtributed to afford 
any probable ground of conjeRure in themſelves re- 
pedting their origin; but in many inſtances a tranſi- 
ent view is ſufficient to ſhow that they are a connecting 
medium between numerous and irregularly- diſpoſed 
fragments of white marble: and, keeping this obſer- 
vation in remembrance, the nature of the diſtribution 
of the veins may often be traced by a nearer inſpec- 
tion, where at firſt fight every thing ſeemed irregular 
and confuſed. It is worthy of remark, that the frag- 
ments of this marble are often mutually ſo indented as 
to give the vein a ſerrated appearance; compared, not 
unaptly, by Mr. Playfair, to the ſutures of the human 
cranium. It has been argued from this appearance, 
that the maſs in which it occurs mult at ſome time or 
other have been in a ſoft ſtate, in order to have ad- 
. mitted ſuch a mutual indentation of the fragments: 
but in many inſtances the correſpondence of the out- 
line of the connected fragments is ſo exaR, and the 
direction of the outline is at the ſame time fo irregu- 
lar, as to render it improbable that the fragments were 
ever ſeparated from each other; ſince it is difficult to 
ſuppoſe they could have met again fo exatlly in the 
ſame points of contact. In this caſe we are left to 
imagine that ſome force ſimply divided the maſs in va- 
rious direQions without ſeparating the fragments from 
each other, further at leaſt than to admit the matter of 
which the vein is compoſed : yet this concluſion, con- 
bdering the exceedingly confuſed appearance of ihe 
whole, ſeems equally difficult of 'admiſſiun. It ap- 
pears indeed to be one of thoſe phenomena that ad- 
mit not of ſatisfadtory explanation. 


- 


Dolomite, Marmor dolomiæi. 


Efferveſcing ſlowly with acids, covering itſelf with 

a. vicreous coating in the fire. Found in the Tyroleſe 
mountains, with hardly any luſt re or tranſparency, 2 

breaking into convex fragments, dues not moulder by 
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expoſure to the atmoſpheric air. A fragment of this 
kind of marble in the Oxford Collection contains nu- 
merous minute particles of magnetic iron. Some, if 
thrown into liquid nitre at a red heat, give out a phoſ- 
phoreſcent appearance ; which, commencing at the 
edges of the fragment ſubmitted to the* experiment, 
proceeds to the centre: this phoſphoreſcence is little 
more than momentary, and is not produced by heat; 
nor indeed by ignited nitre upon a fragment that has 
previouſly been expoſed to a red heat. 
Primitive marbles poſſeſſing the foregoing charac- 
ters are called Dolomites, from M. Dolomieu; who 
firſt obſerved them among the remains of ancient 
ſculpture at Rome; and afterwards in the mountains 
of the Tyrol, and in the Alps : but this claſs of mar- 
bles bas not yet been accurately defined. Many 
ſtatues of Grecian workmanſhip are made of Do- 
lomite ; of which there are no known quarries in 
Italy: many of the relics of ancient ſtatuary at Rome 
are however of Dolomite, and hence theſe are ſuppoſed 


to have been brought from Greece. TP 


Erasrrc MarBLe, M. elaſticum. 

Elaſtic, yellowiſh-white, emitting a phoſphoreſcent 
light when thrown on red-hot iron. Found on 
Mount Gothard in Swiſſerland, in large maſſes : ſur- 
face rough and uneven; lightly flexible and evidentiy 
elaſtic when its length exceeds eleven or twelve times 
its thickneſs : efferveſces and diſſolves very flowly with 


acids. 


FILTERING STONE, M. poroſum. 


Perforated with pores, without luſtre, opake, not 
receiving a poliſh, - The different varieties are found 
in the quarries of, Ruderſdorf in Germany ; 'in the 
Pyrenees, and province of Bearne; near Idria in Car- 
niola ; allo in Alſace, and the vaſt mountains of Bohe-/ 
mia. The pores are formed by pyrites formerly imbed- 
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ded in it, but which bas mouldered away and been 


waſhed out. 


FLoRENTINE MARBLE, M. Florentinum. 


Mixed with argil, opake, compact, receiving a po- 
liſh, curiouſly depiged. Found in Italy and Mount 
Sinai, yellowiſh-grey, with generally brown pittured 
marks of various forms. | | 


Txauk MarBLE, M. nobile. 


Subopake, compaA, of a ſplintery fracture, receiv. 


ing a high poliſh, and of a fine colour. The. true 
marble forms ſtratarial mountains in almoſt every part 
of the globe, exbibiting innumerable varieties of co- 
Jour and depitiment : it is more or leſs n 
ind; 
rns into very good lime, and is chiefly uſed in ſculp- 
ture and coſtly buildings. . 


| Common LIuESTONE, M. uulgatum. 
Subopake, compa, of a ſplintery fracture, receiv- 
ing an indifferent if any poliſh. Found in vaſt moun- 
tainous maſſes, ſometimes in rounded lumps, as at 
Aberthay in Glamorganſhire, ſometimes on the beach 
in the form of ſhingles: colour greyiſh, bluiſh, black- 
uh, ſometimes cream-colour, fleſh-colour, or yellou- 
ſh, often with ſeveral colours mixed. Differs from 
the marbles only in colour and poliſh; and is the ma- 

terial every- where uſed for burning into lime. 


SUILLUS, SWINE-STONE. 


CONSISTING of carbonat of lime, carbonic 
acid, ſulphurated hydrogen, and water: when ſcraped 
or rubbed emits an urinous or garlicky ſmell; ſolu- 
ble almoſt entirely in acids, with efferveſcence: bum 
ing into quicklime, There are fiye ſpecies. | 


\ Counon SwIxE-Srox E, S. marmoreus, 
Opake, compact, black, receiving a fine pw. 
| _ 


1 
a 
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with the fragments more or leſs convex. Found in 
the ſtratified mountains of Sweden, Belgium, Franco- 
nia, Bohemia, and Sileſia, often abounding in petrified 
bodies, breaking. into indeterminate fragments, and 
without iaternal luſtre, Bergman ſays, that in the 

mountains. of Welt Gothland dark-coloured-fetidly- 
ſmelling limeſtone occurs in great plenty, and is there 
burned to lime; the expenſe of fuel being much di- 
miniſhed, from the aliment the ſtone itſelf affords 
when heated to redneſs. Mr. Kirwan adds, that this 
quality is known-in many parts. of the county of Gal- 
way, where this ſtone abounds, but fuel is ſcaree; and 
hence it is often employed to heat rooms, as it remains 
hot many hours. On 1th Stic 


CrvySTALLINE SWINE-STONE, S. cryſtallinus. 
Cryſtallized in elongated fix-fided pyramids; Tome 
ſpecimens have the cryſtals diverging, others the cryſ- 


tals ſpherically cluſtered. This ſpecies is found under 
the common ſoil in Sweden, Weſtrogoth, and Oeland. 


-- TREMOLITES, TREMOLIT FEZ. 
. CONSISTING of carbonat of lime, a larger pro- 
portion of blex, a little carbonat of magneha, water, 
and carbonic acid gas: radiate, hardiſh, ſhining, brit- 
tle, emitting a phoſphoreſcent light in the dark when 
ſtruck or rubbed: partly ſoluble in nitric acid, with 
effervelcence. SOR PU e n a ng 

There is but one ſpecies, called Tr. Hoepfneri ; 
e in Mount Tremola, near St. Fa +l 4 
Swilſerland.. Colour white, reddiſh, greeniſh, yellow- 
iſh, or greyiſh ; ſometimes amorphous, ſometimes in 
cryſtals, the cryſtals longitudinally ftriate. 


,  STELLARIS, STARRY EARTH. 
CONSISTING of carbonat of lime, a ſmaller pro- 


portion of filex, and a little water and oxyd of iron: 
fibrous in a ſlellate manner, of a ſilky luſtre, ſoft, pa- 
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leaſt breath of wind. 


366 NATURAL HISTORY 
rafitical: eaſily melting in the fire, with ebullition: part- 
ly foluble in nitric acid, with efferveſcence. 

© There is but one ſpecies, named from the place of 
its growth, St. Tranſylvanica. It is found near Un- 
terſhebech in Tranſylvania, in the harder kind of 
Marmor micans, white or ſea- green. Gmelin ſuſ- 


peQs it may be a Zeolite. 


HUMUS, MOULD. 


. CONSISTING of carbonat of lime, with a ſmall 
proportion of ſilex hydrogen and carbonic acid gas, 
and oxyd of iron: formed by the decayed remains of 
animal- and vegetable ſubſtances: light, friable, im- 
bibing but not retaining water ; meagre, rough, humid, 
of a dull colour: efferveſcing with nitric acid, becom- 
ing cinereous in a ſmaller heat, in a ſtronger running 
into a frothy kind of glaſs. 


ANIMAL MovuLlD, Humus animalis. 
Impalpable, greedily imbibing water, hardly effer- 
veſcing with nitric acid in its rude ſtate, but ſenſibly 
ſo when burnt. This is the ſpecies found in church- 
yards and other places abounding with putrid animal 
matter; white or cinereous, very light and fertile. 


7 "VEGETABLE MovuLD, H. dædalea. 

Brown, in a very ſabtile duſt. Found in all inha- 
bited places, principally originating from animal 
manure and depoſitions, ſo very fine as when mixed 
with' water to paſs through a coarſe cloth, or filtering 


Paper: it affords the beſt and richeſt garden- mould. 


HzArn Mou sp, H. pauperata. 

Soon parting with its moiſture, and when dry be- 
coming farinaceous. Found on heaths, and produces 
a poor ſoil; becauſe its particles are ſo minute and im- 
palpable, as in dry ſeaſons to be blown about by tbe 


SPONGY 
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Seroncy MouLD, H. efferveſcens. 


Swelling after having abſorbed and retained water 
ſome time. Common in ſpongy places, and may 
probably have its origin in the rotten roots of plants: 
it takes a long time in drying, and is a bad ſoil for the 
farmer or gardener, becauſe in the ſpring ſeaſon it in- 
tumeſces by the froſt at night, and the heat by day, 
and lifts up and eradicates the ſmaller plants. 


Bod Mouvlp, F. lutum. 


Very light, not combuſtible, black when moiſt. 
Found in ſwamps and marſhes under water, and is 
produced by the gradual corruption of bog-plants: it 
is ſo light as to remain ſome time ſuſpended in water, 
and is ſerviceable in ſandy ſoils. 


I oN Mourp, H. martialis. 


With a metallic tinge. Found in various parts of 
Britain, Sweden, Germany, Syria, &c. in ſwamps and 
marſhes, yellow-brown, reddiſh, purpliſh, or black, 


which colour it receives from its contamination with 
oxyd of iron. | 


Hoty MovutD, H. muriatica. 


Brown, of a ſaltiſh taſte. Found in the deſerts on 


the confines of the Red-ſea, Egypt, and Syria. 


MARGA, MARL. 
CONSISTING of carbonat of lime and argil, with 
generally ſome oxyd of iron: ſoft, opake, of a com- 
mon form, internally earthy, light and miſcible with 
common water by agitation, found in ftratified moun- 
tains: partly ſoluble in nitric acid, with efferveſcence: 
bardening in the fire, and vitrifying in a ſtrong heat. 


_ Common MARL Marga terrea. 
Friable, meagre, alittle rough to the touch. 
| J41 4 1 If 
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If calcareous carbonats contain a ſufficient propor- 
tion of clay to crumble by expofure to air, and fall 
mo a powder in water, they are then called Marls. 
The proportion of calcareous carbonat in marls va- 
ries from about two thirds: to four fifths ; all which 

t may be ſeparated by moſt of the acids; being rea- 
dily ſoluble in them: the reſiduum is clay; which itfelf 
eonſiſts, as alt clays do, of alumine and filex. The 
ſeveral conſtituent parts of marl are in ſuch a minute 
ſtate of diviſion as to be inviſible to the naked eye. 

According to the proportion of the calcareous and 
argillaceous parts, different marls, as uſed in agricul- 
ture, are applicable to different ſoils; where the 
calcareous part is comparatively abundant, the marl 
is proportionably applicable to a clayey ſoil; where the 
argillaceous part is more conhderable than uſual, to 
a ſandy ſoil. | 

There is a variety of ſchiſtoſe marl impregnated 


with bitumen, remarkable for commonly containing 


the impreſſion of fiſh or marine plants: and it is fur- 
ther remarkable in this mar}, that the poſitions of the 
fiſh*are often very much contorted; as if they had 
died by a violent death. Emmerling indeed goes ſo 
far as to ſuppoſe that the copper pyrites, often found 
in mar] of this kind, was the occaſion of their death, 
their ſubſtance irſelf being impregnated with the pyri- 
tical matter. Sauſſure mentions a curious fact rel- 
petting the impreſſions of fiſh met with on a hard 
ſchiſtoſe marl in Monte Bolca, near Verona ; namely, 
that the impreſſions of one hundred and five different 
ſpecies have been there recognized, of which 


Twenty-ſeven belong to European ſeas. 
Thirty-nine - - Aſiatic ſeas. 
Three - - - - -« African ſeas. 
Eighteen South American ſeas. 
Eleven North American ſeas. 
Seven - - Freſh-water lakes and 
rivers of different parts of the world. 
From 
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From the fiſſile ſtrutture of marls, the frequent pre- 
ſence of organic remains in them, and the equable 
mixture of their component parts, Wallerius ſuppoſes 
that they originated from the detritus of other ſub- 
ſtances; and that they were once in a liquid ſtate. 
W This is now very generally allowed to have been their 
W origin : eſpecially as they only occur among ſecondary 
ſtrata. x : | 

It appears from Pliny, and the Rei Ruſticæ Scrip- 
tores, that marls were very anciently uſed as manures. 
The principle of their uſe is not yet clearly under- 
ſtood : but ſeems to depend partly on the minute ſtate 
of diviſion in which the calcareous part exiſts; for 


; Wallerius relates, that in ſome countries, finely divid- 


ed calcareous carbonats are uſed ſimply as a ſubſtitute 
for marl. A fimilar prattice prevails in ſome parts 


of England; and the ſubſtance employed is a kind of 
= fine ſand, conſiſting almoſt entirely of minute and 

minutely comminuted ſhells, met with in Scilly iſlands, 
and ſome parts of the coaſt of Cornwall. 


' The common marl, Marga terrea, ſound in 


BW almoſt every country in Europe, in (ſtrata, Colour 


whitiſh, yellowiſh-white, or yellowiſh-grey, and grows 
paler in drying: ſometimes found mixed with Mica 
gypſum or ſand, in the latter caſe it is fuſible into a 
tranſparent glaſs, ſometimes impregnated with iron, 
very rarely with other metals: generally contains from 
60 to 80 per cent. of mild carbonat of lime, the re- 
mainder of alumina or clay: ſpecific gravity, from 
1'6 to 2˙4. | 


Niroric Mart, M. Nilotica. 


Farinaceous, browniſh, cinereous when butnt, mix- 
ed with mould. Found in the plains of Egypt annu- 
ally overflowed by the waters of the Nile, where it is 
left by depoſition after their receſs, and is highly fertile. 


' Biruminous Marr, M. bitumino ſa. 


Indurated, not erumbling in the air, black, a little 
Vor. XIV. No. 189. 3 A | greaſy, 
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greaſy, ſnining a little within, of a flaty texture, break- 
mg into difcoid fragments. Found in ſtratified moun- 
tains of various parts of Germany, frequemly contain- 
ing the impreſſion of kſh and marine plants, and fre- 
quently the ores or oxydes of copper : colour greyiſh, 
bluiſh, or browniſh-black, according to the quantity 
of bitumen it contains, which renders it more or leſs 
inflammable: has a greaſy and ſomewhat glittering ap- 
pearance, and a flaty texture: the thin plates are a lit- 
tle ſonorous: burns before the blow - pipe with a black 
droſs. 

LIN ESTORE Maxzr, M. anonyma. 
- Shining within, bardiſh, of a dull iron colour. 
Found near St. Amboix in France, ſometimes ſo hard 
as to admit a poliſh and ftrike fire with ſteel : beſides 
a little ſchiſtoſe earth, ſulphur, and quartz, it con- 
tains iron 3, argil 3, carbonat of lime ®- 
MAGNESIATA, MACNESIA. 


CONSISTINCG of carbonat of lime, a little black 
oxyd of manganeſe, carbonic acid gas, and water: 


bardiſh, lamellar, ſpontaneouſly ſeparating into grains: 


gradually changing the colour of its ſurface when ex- 
poſed to the air, efferveſcing flowly with acids, and 
often not without trituration; becoming black in the 
fire. Profeſſor Kidd obſerves, that magneſia has not 
yet been met with in a native ſtate. Its natural com- 
pounds are principally mixtures, or chemical combi- 
nations, of different earths with oxyd of iron; and, ge: 
nerally ſpeaking, are remarkable for an almoſt unc- 
tuous ſoftneſs, perceptible upon touching them; and 
for their diſpoſition to a fibrous, texture, and green 
colour, Bat though theſe charaters evidently de- 
pend upon the preſence of magneſia, the proportion 
of this earth rarely amounts to ſo much as one half of 
the weight of the mineral in which it is contained. Of 
the other component parts filex is the moſt abundant, 
and frequently amounts to as much as all the reſt. 
5 COMMON 
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W Counon MacvzsIA, or Baown Spar, Magnefia 


- 


granuluris. 8 

Subopake, tranquil in the fire, breaking into inde- 
terminate fragments of a common form. Found in 
various parts of Germany, Sweden, France, &c. in 
large maſſes: colour white, fleſh and roſe-colour, 
greyiſh, yellowiſh, and reddiſh-white, with frequently 
an irideſcent metallic appearance: g nerally opake, 
and becomes Noni vhen expoſed ſome time to 


we air. Contains carbonat of lime 50, oxyd of iron 


22, oxyd of manganeſe 28. 


Seranny MACNESIA, M. ſpatofa. 
A little ſhining internally, waking a grey mark, 


F breaking into rhomboidal fragments, with the folia- 


PICROSPATUM, BITTER SPATH. 
CONSISTING of carbonat of lime, a nearly equal 
quantity of carbonat of magneſia, and a very litile of 
the oxyds of manganeſe and iron: paraſitical, hardiſh: 
efferveſcing ſlowly with acids. | 
Picroſpatum amarum, a fingle ſpecies, of which 
there are three varieties. | 
1. In an earthy form, Found near Thionville, of 
an olive colour, confiſting of a large proportion of 
mild carbonat of lime, and a ſmaller of carbonat of 
magneſia, but no alumina. 4 
2. In a ſtony form and amorphous. Found near 
| 3A 2 Creutzenwauld, 
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Creutzenwauld, whitiſh; contains carbonat of lime 
7.5, carbonat of magneſia 12, iron 1g. | 

. 3. Cryſtallized. Found in Germany and Sweden, 
greyiſh-white : the cryſtals are in a fix-ſided priſm, 
tranſparent or pellucid, with a rough ſurface. Con- 
tains carbonat of lime 52, carbonat of magneſia 25, 
iron and manganeſe 3. 


GYPSUM, GYPSUM. 


_ CONSISTING of carbonat of lime united to ſul+ 
phuric acid: light, very ſoft, a little frigid : not com- 
monly efferveſcing with nitric acid, melting with dif- 
ficulty in the fire, but eaſily crumbling to powder, 
which cauſes no ebullition in water, but forms a paſte 
hardening and diſtending by expoſure to the air. 

Plaſter of Paris is prepared bes gypſum by cal- 
cination : which proceſs drives off the water of the 
ſulphat of lime, and the carbonic acid or fixed air of 
the carbonat of lime, contained originally in the gyp- 
ſum. The gypſum in this ſtate has a ſtrong diſpoſition 
to abſorb a certain proportion of water ; and during 
this abſorption the mals is conſolidated : in which pro- 
ceſs it is ſuppoſed that the particles of the calcined 
carbonat of lime att as a connecting medium round 
which the fulphat of lime, in re-combining with the 
water that had been driven off during the calcination, 
undergoes a haſty and imperfett cryſtallization. 

The filver medal of the Society of Arts having 
been given, in 1805, for extenſive and ſucceſsful ex- 
periments of this valuable article, as a new manure, 
for clover, and all the varieties of graſſes on dry lands, 

we lay before the public an extract of a letter receiv- 
ed from a reſpeQable gemileman in New York, dated 
the 4th of March 1807, on this intereſting ſubjett, 
which we earneſtly recommend to the notice of the 
agricultural intereſts of this nation, as the ſpring and 
ſummer ſeaſons are beſt adapted for the uſe of this 
article, ſo valuable in effect, ſo cheap in price, and ſo 
plentifully 
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plentifully diſperſed through ſome parts of this king- 
dom, as to enſure an inexhauſtible ſupply.—“ Seve- 
ral of our experimental farmers bave aſſured me, that : 
lands which have been for twenty years manured with 
gypſum are not impoveriſhed by the uſe of it.” About 
fifty miles up the Hudfon's River from this city, and 
from thence to the northward, it is in general uſe, and 
not leſs ſo in New Jerſey and Pennſylvania: its ef- 
fects are wonderful, particularly on graſs. The crops. 
of corn and Indian corn have been more than doubled 
by the uſe of gypſum inſtead of ſtable manure, It is 
found to anſwer beſt on dry, gravelly, or ſandy, foils. 
Remote from the ſea, it often ſucceeds on any ſoil; 
near the ſea, it has an effe on ſome grounds, and not 
on others, where there is not any great difference in 
the ſoil. It is impoſſible to give you any eſtimate of 
the quantity of gypſum or plaſter brought here from 
Nova Scotia. It comes free of duty, and the veſſels 
which bring it have generally fiſh and other articles. 
There are probably from 7 to 10,000 tons of Britiſh 
{Nova Scotia and New Brunſwick) ſhipping employ- 
ed in this trade, who, upon an average, make four trips 
each ſeaſon; and all theſe carry more than their re- 
giltered tonnage, I may ſafely ſay more than 40,000 
tons are brought here. Of this, however, much is 
exported again to the ſouthward,” 

That the ancients were accuſtomed to clarify their 
wine with gypſum is proved by different paſſages of 
the Greek writers on huſbandry, They threw gypſum 
into their new wine; ſtirred it often round, then let it 
ſtand for ſome time, and, when it had ſettled, poured 
off the clear liquor. It would however appear, that 
they had remarked that gypſum cauſed the ſpirituous 
part to evaporate; for we read that the wine acquired 
by it a certain ſharpneſs which it afterwards loſt, but 
| that the good effeRs of the gypſum were laſting. ' This 

proceſs in modern times has been publicly forbidden 
jn many countries, as inSpain in the year 1348. Few 


kinds 
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kinds of gypſum are completely ſaturated with the vis 
triolic acid; and at any rate we have no reaſon to fu 
poſe that the ancients ſought perfett gypſum for their 
wines. This method is not yet diſuſed. We are told 
by Arvieux, that it is ſtill employed in the iſland of 
Milo; and we fhall here take occaſion to obſerve, 
that falt water allo is added to wine there, even at pre- 
fent. Chriſtopher Vega reproaches the Spaniards 
with the uſe of gypſum ; and it has been condemned 
by the modern as well as the ancient phy ſicians, ſuch 
as Cartheuſer. Our countryman, James Hardy, 
ſeems to fuſpeQ that gypſum contains lead and arfeni- 
cal earth; but it appears that this writer doubted whe- 
ther our gypſum be the fame as that of the ancients; 
and indeed 11 is neceffary, before we uſe their inform. 
ation refpeRing natural objzeAs, to examine carefully 
whether they underſtood by any name what we under- 
ſtand by it; and what they meant by gypſum has been 
determined neither by Stephanus, Ferber, nor. Gef. 
| ner. There is a paſſage in Theophraſtus in which 
1 a thip is faid to have been ſet on fire in conſequence 
| of the moiſtening of its cargo, which confiſted of gyp- 
ſum and wearing apparel : in this caſe there can be ht- 
tte doubt that the ſubſtance called gypfum could nat 
have been of the ſame nature with the gypſum of 
the preſent day; which in no inſtance per con- 
tains ſuch a proportion of carbonat of lime as when 
calcined would be ſufficient to produce this effect. 


EartTay GyPSUM, G. terreum- 


Powdery, of a white colour. Fqund in the fiſſures 
of gyplequs-racks in Saxony, in the farm of a white 
friable looſe powdery ſubſtance, and ſeems 10 origin- 
ate from cryſtallized ſelenite, and wilt not concrete 
without being wetted: feels dry and meagre, hardly 
links in water, is not gritty between the teeth; 
when heated below redneſs, it becomes of a dazzling 
white: has no luſtre or «ranſparency. 
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| Sap Gyysvm; G. arenaceum. | 

- Conſiſting of white diſtin ſabdiaphanous granuln- 
Mons. Found in Thuringia, and originates from alu- 
baſter which has crumbled to powder: it reſembſes 
the leſt, except that its particles are larger, Ice un 
ſmall grains of ſand, and are very gritty between the 
teeth. ; 


' ALanasTER GyPsSUMy G. alabaſtrum. 
Compact, dry, and meagre; a little fhining, brexk- 
ing into indetefmigate fragments, of a common fotm, 
receiving a poliſh, Found in Derbyſhire, Perfia, 
and various parts of Rufſià, Spain, Tufcany, Sicny, 
and other places, in ſtratified ntains, Colour vas 
rious, ſotnetimies Tpotted, interſe ed with veins, and 
depicted wich various colours; does not effetrvetſce 
with acids, When pure, is ſofter than marble, and does 
Hot take a good pohſh: texture ſhivery and gfitter- 
= ing. Contains carbonat of lime 32, falphuric acid 
5 - F:izrovUs Gru G. fibro um. 

Meagre and dry, brittle, breaking into long ſplin- 
tery n is found in various parts of Bri- 
tain and Europe; and, according to Mr. Sowerby, is 
formed by the decompotition of ſulphur of iron vr 
pyrites, the ſulphur of Which, combining with oygen 
Torins ſulphuric acid, which coming in contat with - 
lime, forms this gypſum in various fanciful modes: 
Its texture is fibrous, flamentous, or radiate, fexuots 
or ſtraight, parallel or ſcattered, colour White, grey, 
yellowiſh, red, or honey-colour, with the coloùrs fottie- 
times meeting in ſtripes. 


Common Gyesvn, G. uſuale, | | 
Meagre and dry, lamellar, with the foHations/getie- 
rally ſpherical: breaking into indeterin —— 
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Found in Britain and various parts of Europe, in vaſt 
maſſes, and ſometimes in lenticular cryſtals: colour 
yellowiſh or blackiſh-grey, cinereous, ochraceous, 
fleſh-colour, rarely honey-colour : breaks into fine 
and coarſe-grained concretions, ſometimes cohering 
ſo looſely as to be eaſily triturated between the fingers, 


SELENITES, G. ſelenites. 
Pellucid, ſhining, rhombic, lamellar with ſtraight 


parallel foliations, breaking into rhomboidal* frag- 
ments. Found in Germany and Spain, with the 


cryſtals generally in fix-fided priſms, terminated by 
two- ſided or four-fided ſummits :_ it commonly cauſes 
double refraction: colour white or grey. { 


HEPATICUS, HEPATIC EARTH. 


.. CONSISTING of carbonat of lime, baryt, ſulphu- 
ric acid, and inflammable matter : ſoft, lamellar; either 


| ſpontaneouſly or when rubbed giving out an odour. 


like liver of ſulphur, not efferveſcing with acids: 


crumbling to powder in a ſmall degree of heat, which 


forms a paſte with water, and hardens in the air. There 
are three ſpecies, ſolidus, ſquamoſus, and ſpatoſus. 


F LU OR, FLUOR. | 


CONSISTING of carbonat of lime and fluoric 
acid: ſomewhat ponderous, paraſitical, never hard, 
ſhining in the dark, and crackling when heated to 
the degree of boiling water: not efferveſcing with 
acids, but, if diſtilled with tbe mineral acids, emitting 
the fluoric acid gas, which has the property of diſſolv- 
ing glaſs: melting before the blow-pipe into a tranl- 
parent glaſs. 


EarxTay FLuok, Fl. pulverulentus. 


- Whitiſh, without luſtre, powdery, with the larger 
particles not cohering. Found at Kabola Poiana in 


| the diſtrict of Marmaros, in Hungary, between two 
| beds of quartz: colour light grey, greeniſh - white, or 


bluiſh- 
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pluiſh-green: when ſtrewed on an iron plate heated 
alittle below redneſs, it diffuſes a blue or pale yellow' 
phoſphoreſcent light: feels harſh, and ſtains a little': 
contains lime 21, alumina 15, filex g1, fluoric acid 
28, phoſphoric acid 1, muriatic acid 1, oxyd of 
iron 1, water 1. | 3 


Comract Fluor, Fl, compattus. 


Hardiſh, compaR, of an even texture, diaphanous, 
brittle, breaking into indeterminate fragments. Found 
in Britain, and near Stolberg and Straſburg, whitiſn- 

rey, more or leſs paſſing into green, often ſpotted: - 
fracture even or conchoidal: 


Seanky FLuoR, Fl. ſpatofus. | 


Hardiſh, ſhining, brittle, of a common form, break- 
ing into pyramidal fragments, lamellar.” Found in 
Britain, Norway, Sweden, Spain, and Germany. 
White ſmoke-colour, green, violet, purple, "roſy, - 
honey-colour, or varied with ſpots, blotches, or veins; 
ſemipellucid or tranſparent, breaking into three, rare] 
four, ſided fragments. Takes a fine poliſh, and 1s 
manufactured into various vaſes and figures: contains 
carbonat of lime 75, fluoric acid 16, water 27. 


Cuznic Fruo, or DERBZTSsHIRE SyAR, Fl. cubicus. 
Hardiſh, ſhining, ſmooth, lamellar, brittle, breaking 
into pyramidal fragments, cubic, of various forms, 
Found in Derbyſhire and Northumberland, Spain, 
France, Saxony, Germany, &c. of the ſame variet 
in colours as Fl. ſpatoſus; moſt frequently pelluci 
rarely opake. - The cryſtals ſolid or hollow, or con- 
taining a ſmall. drop of water or ſome foffile, and 
placed in a decuſſate manner, . laterally, or irregular, 
or aggregate in a kidney or imperfe@ globular form. 
Fluor, or fluat of lime, is-rarely of an earthy tex- 
ture: it is moſt frequently cryſtallized in cubes, as in 
this ſpecies, and is remarkable for the natural beauty 
Vol. XIV. No. 189. 0. 3 B. . DOES and 
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and variety of its colours; whence fluors have been 
_ accalionally called mock gems. Tbe primitive form 
of fluat of lime is eaſily obtained by mechanical divi- 
on; but does not often occur in nature. It is found 
principally in veins, either ſimple or mixed; and ac- 
companies various metallic ores. 

There is a ſpecimen in the Oxford Collection, the 
form of which is'that of a bivalve ſhell; to the inner 
ſurface of which are attached imperfe& cryſtals of 
nearly colourleſs fluor. This ſpecimen had been 
clafled as a carbonat of lime, from which ſubſtance 


it is ſcarcely Siingalihahlc by the naked eye. 
Many of the cryſtals of Derbyſhire fluorare colour- 

| Tefs, and have their ſurfaces ſprinkled over with mi- 
nute particles of pyrites. -In ſome inſtances it appears, 
that after theſe pyritical particles have been depoſited, 
an augmentation of the cryſtal of fluor has taken place: 
fo chat the ſpangled ſurface of the inner cryſtal may 
be viewed through the ſuperincumbent laminæ of the 
guter. In a few inſtances this proceſs has been re- 
peated ſeveral times; and, by means of the interpoſed 
particles of pyrites, numerous parallel planes may be 
ſeen within the body of the cryſtal, 

The blue fluor of Derbyſhire is found in a mine 
near Caſtleton. The mine is in a hill of limeſtone, 
the ſubſtance of which is broken into irregular cavi- 
ties. Some of theſe cavities contain large ſtalaQtitic 

coneretions of carbonat of lime: many are partially 
occupied by maſles of brown clay, in which irregu- 
larly th nodules of blue fluor are met with, A 
tranſverſe feQtion of theſe nodules exhibits a concen- 
trically cryſtalline ſtructure. This is the variety that 
is moſt commonly employed in the fabrication of or- 
namental vaſes, &c. The natural colours may be mo- 
dified ar deſtroyed by heat; paſſing from blue to 
reddiſh purple, brown, and different ſhades of yellow; 
in the laſt change having often a honey-combed ap- 
Pearance: but the colours thus artificially obtained 
never equal the natural colaugs in beauty. | 
5 APATITES, 
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APATITES, APATITE. 1 
CONSISTING of earbonat of lime and phofpho- * 
ric acid: brittle, hardiſn: ſoluble in nitric acid; melt 
ing in the fire with difficulty, but, when powdered and 
thrown upon burning coals, emitting a yetlowiſh-greeh 
phoſphoreſcent light. The name Apatite has been given 
io this genus in eonſequence of the errors mineralo 
were led into reſpetling its real nature, from its re 
blance to the Emerald, Chry ſolite, Hyacinth, and other 
ems. It is alfo called} Spargelſtein, or Aſparagus- 
one; from the particular ſhade of green of ſore of 
is varieties. In hardneſs it isinferior to fluor ſpar. 
Its proper name is cryſtallized phoſphat of lime ; but 
the primitive fort occurs very rarely. The prifm is 
frequemily fo compreſſed as to become tabular; and 
its fides are generally longitudinally ſtriated. Cry- 
ſtallize@ phofphat of lime may be diftinguiflied from 
thoſe precious ſtories with which it is likely to be con- 
founded, by its phoſphoreſcence and inferior degree 
of hardneſs. There are ſeven ſpecies; of which we 
need only deſcribe. ANA 


| Counon Ar Ar TT E, A. priſnaticus. 
Appears in ſix- ded priſms, of a rather Beat luſtre, 
parafitical, * indeterminate fragments, of 
4 minutely granular texture, which when broken 
tranſverſely is lamellar. Found in Cornwall, Saxony, 
and Germany, wich un ore and flaor : colour green, 
pale violet, reddiſh, or white, rarely yellowiſh, cine- 
reous, blue, or olive; colour: loſes its colour and rranf- 
pareney. in the fire, but melts with great difficulty: is 
very finely ſtriate longitudinally : cryſtals fall, foli- 
tary. or irregularly' cohering; the priſms ſometimes 
perfect, ſometimes terminated at one or both ends 
wich a fix-fided pyramid; the lateral margins ſometimes 
ending in a point, and the terminal ones with the an- 
gies 3 ſometimes the lateral margins are 
roun 
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BORACITES, BORACITE. 
. CONSISTING of carbonat of lime, a larger pro- 
portion of carbonat of magneſia, the greater part bo- 
racic acid, and a little alumine, ſilex, and oxyd of iron: 
hard, lamellar, lightiſh, cubic: becoming electric by 
heat, not efferveſcing with acids, crackling in the fire, 
and before the blow-pipe contracting, and melting 
into a yellowiſh glaſs. There is but one ſpecies, called 


$6 Cosi Boracirx, B. cubicus. 

Found at 8 near Luneburg, ſeated. in a 
bed of gyplum. Colour hyaline or greyiſh-white, 
ſometimes paſſing into violet or ſea-green: cubes very 
ſmall, with truncated edges and angles, ſo that the 
faces of the truncated angles exhibit alternately hex- 
agong|and triangles: fracture compaRt, flat, conchoidal. 
p tains boracic acid 68, carbonat of magneſia 13, 

carbonat of lime 11, filex 1, argil 1, iron 6. 


nps IV. ARGILLACEQUS EAR TS. 


ALUMINARIS, ALUMINE. 


CONSISTING almoſt entirely of alumine : mea- 
_ gre to the touch, light, without luſtre, earthy, adher- 
: Ing a little to the tongue, ſtaining a little; nearly ſolu- 
ble in nitric acid, controling and hardening in. the 
fire, emitting ſparks before the blow-pipe. | 
Native. Alumine, the only ſpecies, is ſaid to be found in 
various parts of Britain, Muſcovy, and Saxony, in kid- 
ney form maſſes: ſnow-white, very ſoft, breaking into 
indeterminate fragments, and does not readily diffuſe 
_ itſelf in water.. Ge LEI | 
This earth is a conſtituent part of the ſalt called 
_ Alum ; from a ſolution of which. it may be conveni- 
ently obtained, nearly in a ſtate of purity ; and hence 
iu preſent name. It is alſo, a principal conſtituent 
part of clays, or natural argillaceous compounds. 


* 
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Dr. Kidd, profeſſor of chemiſtry at Oxford, obſerves 
that the exiſtence of native alumine is nearly as queſ- 
tionable as of native lime. An: earthy ſubſtance 
ſaid to be native alumine, and often, met with in ca- 
binets in ſmall kidney- formed nodules of a very white 
colour, was ſome years ſince diſcovered. near Halle 
in Saxony; but as it was found, according to common 
report, in a piece of ground attached to a chemical 
laboratory, many mineralogiſts | doubted its natural 
origin; and ſuppoſed it to be an artificial preparation, 
which had been thrown:afide- after ihe completion of 
the experiments that had given riſe to its produttion. 


Mr. Jameſon however ſays, that from its form, and 


the ſituation where it is found, it appears to have had 
a natural origin: and that no laboratory is nearer the 
ſpot than a quarter of a league. Yet, from the analyſis 
he gives of it, it might be inferred that this ſubſtance 
is not a natural production: and Dr. Kidd concludes 
that it is not entitled to be conſidered as a ſpe- 
eimen of native alumine. 1445 tr wha 


e e ARGILLA, CLAY, | | 
. CONSISTING. of alumine and ſilex, with gene- 


rally ſome, oxyd of iron and inflammable matter: 


opake, without luſtre, of a common form, ſoft to the 
touch; earthy, lightiſh, ſoft, imbibing and retaining 
water and oil, by each of which it is ſoftened, and ren- 
dered plaſtic by the former, and emitting, an earthy 
[mel]: not efferveſcing with nitric acid; . contraQi 


and becoming harder in the. fire. There are thirty 
ſpecies. | 


PorcELAain Clay, Argilla porcellang, _ 


| Meagre, white, friable, adherin gto the-tongue, be- 
coming. white when, burnt, and in a very ſtrong beat 
forming , porcelain: . Found in Cornwall, Japan, 


China, Saxony, and various parts of Europe, aud is 


ſuppoſed ic originate from decompoſed felſpar. Co- 


$ © 
- 6 * 


— — . — 
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lour white, greyiſh, reddiſſi, or yellowiſfi- white: ad- 
heres very ſlightly to the tongue, and feels ſoft, but 
not greaſy : does not change its colour when expoſed 
to heat, but becomes white, and tranſparent in pro- 

ion to the quantity of ſilex it comains: it is princi- 
pally uſed in the manufacture of china ware: contains 
alumine 60, filex 20, air and water 12. The clay of 
which: the Berlin porcelain is made, is found below 
Halle, in the diſtrict of Magdeburg: that, of which 
the Auſtrian porcelain is. made, at Paſſau. The 
French porcelain clay is met with in the vicinity of 

es. 


If clay, which otherwife would be fit for making 
porcetain, contain one tenth part of lime, it is fuſible 
in the heat to which the porcelain muſt neeeſſarily 
be expoſed, and conſequently unfit for the purpoſe 
intended. It may contain as much as one twentieth 
part without occaſioning the vitriſaction of the maſs. 
Oxyd of iron is injurious in a double ſenſe; for it not 
only promotes vitrifaQtion, but difcolours the poree- 
lain by the alteration it undergoes during the proceſs 
of baking. An inferior kind of porcelain clay is 
found in that part of Bovey heath, in Devonſhire, 
which is near the London road: it is met with not 
much below the ſurface of the earth; and, from 4 
confideration- of its fituation and: the attendant cir- 
eumſtances, appears evidently to be a natural depo- 
fition of earthy felſpar. Whoever conſiders the 
fwampy nature of that heath, the appearances obſerva- 
ble on its ſurſace, and its relative fituation to the ad- 
joining granite-bills, may eaſily be convinced that it 
is derived from the detritus of theſe, waſhed down 
and depofned by water; for this heath is as it were 2 
a natural baſon, which muſt neceſſarily receive what- 
ever is brought down from the adjoining high ground; 
and its ſurface'in a great meaſure conſiſts of à white 
ſandy quartz and oceaſional cryſtals and fragments of 
felſpar, that evidently correſpond with: the quartz aud 
unaltered felſpar of the neighbouring granite. 


Pires 
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| . PipE Sia, 4. leucargilla. 


and paler when burnt, apyrons. Found in Normandy, 
near Cologne, Livonia. and other'parts of the world, 
Colour varying from pure white to black, and is often 
variegated ; when firſt -expoſed to heat, it becomes 
blackiſh, from the inflammable matter it often con- 
tains; but by continued heat it turns pure white: it is 
uſed for tobacco-pipes and various veſſels, As to 
its conſtituent parts it ſcarcely differs from porcelain 
clay; but the ſiliceous particles are not ſufficiently 
fine to render it applicable to the ſame purpole, 


PoTTERs Clay, A. lithomarga. 7 


Potters clay does not differ materially from pipe- 


clay. It frequently contains a greater proportion of 
lime and of oxyd of iron; and hence is more liable to 
vitrify, and to be diſcoloured by the application of 
the higher degrees of heat; on which account it is 
employed in the compoſition of the inferior-kinds of 
earthen ware or pottery ; and is called, in confe+ 
quence, potters clay. | BS 
The ſituation in which potters clay is found, and 
its general appearance and character, afford probable 
grounds for ſyppoſing that it has been formed, in the 
manner deſcribed in the preceding pages, by the de- 
poſition of the finer parrs of diſintegrated rocks of 
various kinds. Thoſe which contain leaſt iron have 
been probably derived from granite and its varieties; 


thoſe which contain moſt, from baſalt perhaps, and 


rocks of that genus, 


FyuLlLsRs EAR Thy A. fullonica. 
Fullers earth, which is commonly of a dark drab 


colour with an obſcure ſhade of green, is not duc- 


ile, like common clay, when mixed with water; but 
| | rather 


very ſoft and greaſy to 'the,touch, adhering to the 
tongue, ſhining when rubbed, becoming firſt blackiſh: 
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rather crumbles into a powder like mar]. It is alſo 
nearly friable; and does not adhere to the tongue. 
The fallers earth of the Hland of Cimolus, analy ſed 
by M. Klaprotb, was brought over from thence by 
Mr. Hawkins. Similar ſpecimens were alſo brought 
from a neighbouring iſland; and in both inſtances nu- 
merous grains of quartz were diſſeminated through 
the maſs. Fullers earth is met with in France, Saxony, 
and Sweden; and in very great abundance in different 
parts of England, as at Woburn, Ryegate, and Maid- 
ſtone. A great proportion of the fullers earth of 
ecommerce comes from Hampſhire. | 

Tue ſpecific action of fullers earth depends on the 
alumine contained in it: and it appears that the pro- 
portion of this ſhould not be leſs than a fourth or 
fifth of the whole maſs. It ſhould not however be 
much more; for in that caſe the fullers earth would 
be too tenacious to diffuſe itſelf through water. The 
filex alſo ſhould be in a very minute ſtate of diviſion; 
otherwiſe the particles, being too rough, would wear 
out the texture of the cloth to which it was applied. 
M. Klaproth found that the earth from Cimolus poſ- 
feffed the fulling property in a ſuperior degree to the 
Engliſh. ET | 
Y LEMuNIANM EarTn, A. Lemma. 

Specific character, greaſy, ſhining by friction, ad- 
hering/a little to the tongue, very ſoft, lightiſh, of a 
conchoidal texture. Found principally in the Ile of 
Lemnos, and in Silefia ; generally dull ifabella, yel- 
low or pale liver- colour, rarely diluted fleſh-colour, 
with ſometimes black ſpots or ſhrub-like ramifications: 
ſurface ſmooth and poliſhed like agate ; fracture con- 
choidal, with angular fragments. 3 

The Lemnian earth affords a conſiderable revenue 
to the Turkiſh government: the native ochre of Lem- 
nos is waſhed, in order to ſeparate the ſand; &c. and 
is then formed into flat cylindrical pieces; — 
bot ag Hear 


_ 
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ſtamped, and ſold under the name of terræ ſigillate. 
Theſe were formerly uſed, to a great extent, medici- 
nally: but their uſe is now principally confined to 
painting. 5 


Common Brick-Crar, A. communis. 

Specific charater, very ſoft, greaſy, adhering to 
the tongue, plaſtic, ſtaining the fingers a little: of an 
earthy texture; growing 1ed in the fire, and before 
the blow-pipe melting into a greemſh glaſs. The 
uſual colour of this clay, which is met with in great 
abundance in various parts of England, is brown or 
flighily reddiſh-brown ; and depends upon the pre- 
ſence af oxyd of iron. The red colour peculiar to 
common bricks and tiles depends upon the alteration 
of the oxyd of iron during the- proceſs of burning ; 
and this probably is effected by the decompoſition of 
the water, with which the clay was tempered to give 
it the requilite degree of tenacity ; its oxygen contri- 
buting to the farther oxy dation of the iron, and con- 
ſequently producing the uſual change of colour. If 
the proportion of oxyd of iron contained in brick- 
clay be greater than ordinary, and eſpecially if at the 
ſame time the proportion of lime is alſo confiderable; 
the bricks are often ſuperficially vitrified : and this 
_ affords an explanation of an appearance very common 
in brick-kilns, where the ſurfaces of ſome of the 
| bricks are glazed, and of a green colour; the oxyd 
of iron being diſpoſed to vitrify with earthy ſub- 
| Rances, parzicularly lime, and poſſeſſing the property 
of communicating a green colour to glaſs. ' A vari- 
ation in the praportions of lime and oxyd of iron is 
thus ſeen to affeR the chemical characters of bricks. 
Their mechanical characters are alſo affected by a 
variation in the Proportions of the ſilex and alumine: 
if the filex predominates in too great a degree, the 
clay is not ſufficiently ductile; if the alumine, the 
bricks made from it will be rifty. The beſt pro or- 
Vor. XIV. No. 190. 3 C N . 
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tions are, ſilex 86, alumine 14. Theſe proportions are 
very nearly the ſame as in the clay of the neighbour- 
hood of London: and, where the proportion of alu- 
mioe- predominates to this extent, the compound is 
called loam. | | 
Stourbridge Clay 1s a natural clay containing very 
little lime or iron; and hence it is neither much co- 
loured nor diſpoſed to vitrify in the higher degrees 
of heat : on which account it is employed in the con- 
ſtruction of furnaces; and in the fabrication of fire. 
bricks, as they are called, from being ſo refrattory ; 
and of thoſe coarſe veſſels in which porcelain is uſually 
baked, in order to preſerve it from external injury 
during that proceſs. Thoſe fire-bricks which are 
made at Stourbridge very readily produce ſparks 
when ſtruck by ſteel; and their internal appearance is 
altogether not very unlike the ſoft white granite of 
Cornwall, excepting that they are of a yellow co- 
lour. The granite of Cornwall is ſometimes indeed 
employed as a clay in the fabrication of crucibles, a 
_ manufaftory of which kind is carried on at Truro. 
From an examination of the ſubſtance of theſe cru- 
cibles it appears, that the granite has been ſimply 
pounded ; and tempered with juſt a ſufficient propor- 
tion of clay to give it the requiſite degree of tenacity: 
ſince the conſtituent parts of the granite may be 
eaſily recognized by the eye. Theſe crucibles re 
nearly if not quite as refraQtory in the fire as the Hel- 
Gian crucibles : the Truro crucibles probably do not 
contain fo great a proportion of oxyd of iron. 


Bor x, Argilla bolus, 
_ Greaſy, ſhining by fridion, diſſolving in the mouth, 
crumbling into powder immediately in water, growing 
reddiſh and eaſily diſſolving in the fire, of a con- 
choida] texture. Found in Armenia, Italy, France, 
Portugal, and Germany, and is frequently produced 


from decayed lavas: colour generally gull red or 
10 - | brown, 
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| brown, ſometimes yellow, fleſh-colour, cinereous, and 
in innumerable varieties. Near Idria in Carniola, it 
is found mixed with cinnabar ; and near Kafnick in 
Hungary, combined with filver. 


| RED Oc HRE, A. rubrica. | 
Soft, ſtaining, adhering to the tongue, red, btittle, 

does not become dudtile in water, of an earthy texture. 
The term ochre in its original acceptation implied a 
yellow earth: for Theophraſtus, having already called 
It an earth, ſays that it is uſed inſtead of arſenic; and 
Pliny ſays of arſenic, that it is moſt valuable when of 
a. pure golden colour. Numerous paſſages might be 
produced, were it neceſſary, to prove this point. The 
term is at preſent applicable to any coloured earth; 
but particularly to natural clays coloured by oxyd of 
iron. The principal varieties are yellow, red, and 
brown. The red is found in Siberia, Dalecarlia, 
Bohemia, Portugal, and France, generally among 
Iron ore, with which it commonly abounds. Colour 
dark red, or intermediate between brick and blood- 
red. Fracture earthy, ſometimes conchoidal: feels 
rough, aſſumes a poliſh from the nail, ſtrongly ſtains 
the fingers, adheres to the tongue, falls immediately to 
powder in water, does not efferveſce nor eaſily diſ- 
ſolve in acids, crackles and grows black when heated 


to redneſs, and melts at laſt into a dark greeniſh-yel- 
low frothy enamel. 


 YeLLow Ocunxe, A. lutea. ; 

Very ſoft, ſtaining the fingers, and adhering to the 
tongue. Found near Wehrau : feels ſmooth or ſome- 
what grealy : fratture earthy, or inclining to the con- 
choidal : adheres ſtrongly to the tongue, takes a high 
poliſh from the nail, and ſtrongly ſtains the fingers: 
falls immediately to pieces in water, with ſome hifling, 
afterwards- to powder, but does not diffuſe itſelf 
through it: does not efferveſce with acids, or eafily 


30 2 diſſolve 
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diſſolve in them: heated to redneſs it crackles, hardens, 
acquires a red colour, and gives a reddiſh ſtreak, and 
melts at laſt into a liver-brown porcelain maſs: con- 
tains alumine 5o, oxyd of iron 40, water acidulated 
by ſulphuric acid 10, This ſubſtance is principally 
made uſe of as a coarſe paint. A variety met with in 
Shotover-hill, near Oxford, is of a remarkably uniform 
colour and fine texture ; it is preferred in commerce 
to all others. Coarſe yellow ochre is frequently con- 
verted into red ochre by calcination; in which pro- 
ceſs probably the carbonic acid or fixed air is driven 
off, and the iron at the ſame time is further oxydated 
by means of the decompoſition of the moiſture con- 
tained — in the ochre. Theophraſtus ſays 
that the method of conduaing the proceſs was acci- 
dentally diſcovered by a perfon, who, in an inn which 
had been burnt down, law a heap of ochre that had 
we partly changed to a red colowr by the action of 

e hire. 1 


Tx1roLty A. Tripolitand. 


This fubſtance was originally ſo called from the 
town of the fame name in Barbary, from whence it 
was commonly imported: but the name has been ex- 
tended to fimilar ſubſtances in different parts of the 
world. The opinions reſpecting its vature are va- 
rious; fome fuppoſing it to have ariſen from the de- 
compoſition of porphyry or jaſper ; others, from ba- 
faltic rocks. . Sauffure conjeRures. that it is a very 
fine ſand waſhed and depoſited by water; and Wal- 

lerius defcribes it as a kind of fine ſand-ftone. Any 
Viceous ſubſtatice reduced to a ſufficiently minute 
Rate of diviſion may be uſed inſtead of, and hence is 
'often called, tripoli: this is the caſe with the rotten 
one of Derbyſhire. It is ſometimes imitated by 
2 and reducing to powder certain varieties of 

te. | 
© The ſpecific charaQers, as given by Cmetin, or 
WS | « 
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harſh and dry, foft, lightiſhy adhering to the tongue, 
melting with difficulty, when rubbed with metal afſum- 
ing a metallic ſplendour. Found in the Ifland of 
Tanna in the South Seas, in the kingdom of Tunis, 
in Naples, at the river Uda in Ruſſia, Sweden, Flan- 
ders, Bohemia, Auftria, and various parts of Germany, 
in ſtratified mountains, and not unfrequently mixed 
with ſulphur: colour whitifh, yellowilh- grey, cream 
and ochre-yellow : is found ſolid, has a dull earthy ap- 
pearance when broken, and breaks into indeterminate 
obtuſe regular pieces, is ſoft and ſandy between the 
teeth, and abſorbs water with a noiſe: does not [tain 
the fingers, and frequently reddens when heated. 
Contains filex go, alumine 7, iron g. . 


UuBER, or BRowN Ocure, A. umbra. 


Penetrated with bitumen, brown, making a mark, 
rowing reddiſh when burnt. Found in Britain, Um- 
ban in Italy, in Germany, &c. and is uſed by pain- 
ters: colour brown of blackiſh, adheres to the tongue, 
and moderately itains the fingers: conſiſts principally 
of particles of decayed wood mixed with bitumen. 


PUTEOLANA, POZZOLANA, &c. 
CONSISTING of alumine, ſilex, and iron, with 


generally iome carbonat of lime: friable ; mixed up - 


with water and quicklime becoming fo hard as nat 
to be penetrated by water; eaſily melting in che fire 
into a black fcoria. F OR 
GEenuins PozzOLANA, P. genuina. 
Of a dull colour, tinged, readily obeying the mag- 
net. Pozzolana, ſo called from Pozzuolo, the ancient 
Puteoli, is not a diſtintegrated lava, as ſome have ſux 
poſed; but a ſpecies of argillaceous earth or ſtone that 
has probably been calcined or baked, and then eje Ned 
from the volcano. According to W inkleman, it is 
ſometimes of a black, and ſometimes of a red, colour: 
the black pozzolana, which is the heavieſt and con- 
tains moſt iron, is uſed for conſtruRions under water 
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at the preſent day, as it was in Pliny's time. Neither | 
the black nor the red pozzolana are found in any 
other parts of Italy than the neighbourhood of Rome 
and Naples. EA 


Vorcanic Asn Es, Puteolana cineres. 


Colour and form of aſhes. Found in the neigh- 
 bourhood of moſt volcanic mountains, from which 
they are ejected with vaſt force, and often to a great 
height and diſtance, frequently covering valt ſurfaces, 
and ſometimes burying whole cities: they are ſome- 
times fo ſubtile as to fill up the minuteſt crevices: ' 
colour browniſh or reddiſh-grey. They efferveſce 
flightly with acids, have frequently a magnetic power, 
and uſually contain about half their weight of clay, a 
ſmall proportion of calx, magneſia, and iron; the re- 
mainder is ſilex. 


Volcanic Sand, P. arenacea. 


Cinereous, but conſiſting of diſtin& granulations. 
Found in the neighbourhood of volcanos ; compoſed 
of imall hard grains varying in ſize; they readily ſink 
in water, and are uſually mixed with ſmall fragments 
of felſpar, lava, magnetic iron-ſtone, &c. they often 
cover a great extent of ground, ſometimes to the ex- 


tent of fifty leagues around the volcano, and ſeveral 
ſeet thick. 


CAEMENTUM. TRASS or TERRAS. 


CONSISTING of iron, alumine, a larger quan- 
tity of ſilex, and generally a ſmall proportion of car: 
bonat of lime: hardiſh, lightiſh, porous, of an earth) 
texture, imbibing the water in which it is immerſed 
with a hiſſing noiſe, crackling when dried and preſſed 
with the thumb, rough, without luſtre : when pov- 
. dered and beat up with water and quicklime, becom- 
ing ſo hard as not to be penetrated by water; ealily 
melting in the fire into a black ſcoria. 
| VoLCcANIC 
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Volcanic SToN x, Cementum tufa. 


Collected into entire cliffs and vaſt ftrata about 
volcanic mountains; of a common form. Found in 
the neighbourhood of volcanos, particularly in Italy, 
about Naples and Rome, and conſiſts of compact 
maſſes of pozzolano, ſand, ſlaggs, pumice, and other 
ſtones of volcanic origin: colour moltly ſmoke co- 
lour, cinereous, blackiſh, brown, ochraceous, yellow- 
iſh-grey, or browniſh-yellow, rarely reddiſh, green- 
iſh, or variegated: it is commonly magnetic, of an 
earthy fratture, and not eaſily decompoſed by the ac- 
tion of the air : ſometimes it has a ſmall mixture of 


bones, ſhells, and other calcareous ſubſtances, and 
then efferveſces a little with acids. 


TRAASS or TERRA8ã, C. terras. 


Forming large ſtrata under the ſurface of the 
common ſoil; of a common form. This ſubſtance 
is met with in the vicinity of the Rhine, near Frank- 
fort and Cologne, &c. and is there called tuffſtein, 
which may be rendered tufa or volcanic lone. It 
does not however appear to be a volcanic produè- 
tion, but derived from baſaltic rocks. From that 
part of the Rhine it is commonly imported into Hol- 
land, and from thence diſtributed over Europe. It 
is much uſed as a ſubſtitute for pozzolana. - Arti- 
ficial terras is made by burning clays or flates that 
abound with iron, and then grinding them to a fine 


CARIOUSUS, ROTTEN STONE. 
CONSISTING of alumine, filex, and carbonat of 
lime, with a ſmall portion of iron: light, ſoſt, porous, 
falling to Powder in water: efferveſcing with nittic 
acid, hardening and growing a little red in the fire. 
The only ſpecies of Rotten-ſtone, called Cario ſus 
Anglicus, is found in Derbyſhire, Glamorganſhire, and 


other 
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other coal-countries, generally over veins of coal: 
colour ĩſabella-· yellom, Mull grey, or brown: it eaſily 
moulders in the open air, and ſoon falls to powder 
in water, for 2 it has 1 
rotten-ſtone. It is principally uſed for poliſhin 
metals and other ſubſtances. | | j 


ARD ESIA, SLATE, &c. 
_ CONSISTING of alumine and filex, with gene- 
.nerally alittle. oxyd of iron and carbonat of lime, 
and ſometimes ſome magneſia and petroleum: ſoft, of 
a flaty texture, generally breaking into diſcoid frag- 
ments, opake, of a common form, imbibmg water, 
but ſo ſlowly as not to be ſoftened ; and when moiſt- 
enced exhaling an argillaceous odour, Not effervel- 
cing with nitric acid, melting into a turbid ſcoria by a 
conſiderable degtee of beat; found in primitive as 
well as {traufied mountains, and when. in the former 
of a greaſy luſtre; forming entire mountains, or their 
principal part. | 
. Wurrsronz, Ardeſia novacula. 
A A little poliſhed, ſhining within, ſubopake, hardilh, 
greeniſh,grey, making a whitiſh mark. It is found 
in ſhiſtoſe mountains, forming conſiderable layers, 
_ chiefly in the Levant, near Laueſtein in Bareith, Si- 
beria, and near Frieburg in Saxony. FraQture flaty, 
approaching to ſhivery; does not ee the tongue; 
receives an imperſett poliſh, hardens in the air and in 
oil, and when ſaturated with the latter makes an ex. 
cellent whetſtone. | 


255 | SLATE, A. teg ular | is. | | 
A little poliſhed, rather, bard,. bluiſh-black with 
einereous llreak, with ſtraight foliations, - Found in 
many mountains of Britain, and various parts of Eu- 
rope, genetally in layers, and frequently marked with 


the impreſſion of living bodies and plants: whe" 
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broken, ſhines a little from a mixture of micaceous 
particles or granulations of quartz; does not adhere 
to the tongue, ot imbibe water, and is principally ufed 
for the covering of houſes. Thete is a very exten- 
five quarty of flate at Stonesfield, near Woodſtock, 
which has the property of being eafily feparated into 
jaminæ by mechanical means; or even by the action 
of the atmoſphere. From its being employed very 
enefally fot covering the roofs of houſes, it bas 
Been called Leis tegularis. The property of bein 
thus eaſily ſeparated into laminæ depends partly up 
the proportion of clay contained in it, (for this pro- 
per is in general more remarkable in proportiot to 
de quantity of clay contained,) and partly upon the 
nature of its original depoſition: for the ſtone of fome 
paar of the quarry contains a confidetable quantity 
of minute ſhells reſembling millet-ſeeds; and it ſeems 
_ worth obſervation, as connected with the ſchiffofe 
property of the ſtone, that the depoſition of ſhells is 
more abundant on the ſurface than in the ſubſtance 
| of the lamine, Oy | 5 


Biack CHALR, Ardeſia nigricu. 
Deep black, meagre; very ſoft, ſoiling the fingers, 
making a black ſtreak, of an incurved flaty texture, 
breaking into diſcdid fragments or long ſplinters, 
cdecoming reddiſh-grey in che fire. Found in Weſ⸗ | 
SS trogoth, Franconia, and Italy, in ſolid maſſes, without 9 
HS luſtre : adberes flighfly to che tongue, feels fmooth,. | 
HE affumes a poliſh frow a knife, gives a black ſtreak 
and marks brack does not readily moulder in water, | 
orefferveſee of diffolve in acids; when heated to red- | 
_ nels becomes Ne This ſubſtance is a coti- | 
= liderable obje& of traffic in Italy; and hence by 
2 is ſometimes called pierre d Halie, or Huli 
one. 5 | ak KL SENDS 


Vor, XIV. No. 190 0  BASAUTES, 
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BASALTES, BASALT. 


CONSISTING of a large proportion of ſilex, with 
a ſmaller proportion of alumine and oxyd of iron, and 
often a little lime, magneſia, oxyd of manganeſe, and 
ſoda: opake, inconſpicuous, meagre, generally be- 
coming greyiſh when, rubbed with a knife, breaking 
into indeterminate fragments, mouldering in the air 
into argil: not efferveicing with nitric acid, melting 
before the blow-pipe into a black glaſs attrated by 
the magnet. | IP 
The origin of the name baſaltes is dubious; and 
Its application is by no means well-defined ; for 
Dolomieu obſerves, that many ſubſtances of a differ- 
ent nature ſo much reſemble each other in analyſis as 
well as appearance, tbat it is difficult to fix the appli- 
cation of the name to any one. The ſame obſerva- 
tion holds with reſpe& to the whin-ſtone of. Scotland, 
It will be convenient therefore, ſays Dr. Kidd, to 
conſider baſalt and whinſtone as ſynonymous ;-and to 
give a ſeparate deſcription of various ſubſtances that 
have been conſidered as ſubordinate to theſe ; or, 
where the ſubſtances themſelves cannot be aſcertained, 
an explanation of their names. 5 | | 
bat all baſalt has been originally in a tate of ig- 
| neous ſuſion is highly probable ; and it appears allo 
Nr. ſrom the experiments of Mr. Gregory 
att, that the baſalt in cooling cryſtallized in a con- 
fuſed manner round numerous central points within 
its ſubſtance : that the cryſtallization radiating from 
theſe central points in all directions produced numer- 
ous ſpherical- maſſes; the proceſs of cryſtallization 
ſtopping as ſoon as the radii of two adjoining cryſtal 
line centres bad extended ſufficiently to come into 
contact with each other. But as he obſerved alſo ihat 
theſe radii did not proceed independently of each 
other, but advanced - periodically by regular ſteps 10 
points equidiſtant from the centre; thus forming à 
radiated and at the ſame time a concentric firuAure : 
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he conceives that the diſintegradon of baſalt of this 
kind; proceeding in an inverted order, from the cir- 
cumfe ce towards the centre, would give riſe to the 
produt, f thoſe ſpherical maſſes : and this opinion 
is confirmed by the evident appearance of a concen- 
tric diſintegration that occaſionally takes place. 
Stirling caſtle ſtands on a baſaltic rock remarkably 
diſpoſed to undergo the diſintegration above deſ- 
cribed. 
The low degree of heat at which baſalt melts was 
once made the ground of an argument againſt that part 
of Dr. Hutton's theory which ſuppoſes that this ſub- 
ſtance was conſolidated from a ſtate of igneous fu- 
ſion: for it was argued that in this caſe baſalt would 
in its charaQters have reſembled the black glaſs into 
which by heat it may eaſily be converted: but the 
force of this argument has been completely ſubverted 
by the reſults of the experiments of Sir James Hall. 
By theſe it has been proved that of the ſame maſs of 
baſalt reduced to a uniform glaſs, any part will retain 
the vitreous character if cooled rapidly: and any 
part if cooled very ſlowly will reſume a texture and 
appearance ſo nearly reſembling the original rock 
from which it was detached, that even an experienced 
eye ſhall ſcarcely be able to detect a difference. Cer- 
tainly there will be no greater difference than might 
be found between, two portions taken from different 
parts of the ſame rock. Es Yet 
Upon the whole, an extenſive field of enquiry is 
here offered to the geological philoſopher in bis at- 
tempts to aſcertain the alterations to which the globe 
has been ſubjected. The labours of the chemiſt and 
mineralogiſt equally co-operate..in theſe reſearches, 
and tend likewiſe to ſhow what uſeful purpoſes this 
and other ſubſtances may be applied to. - Bergman 
found that the component parts of various ſpecimens ' 
of baſaltes were at a medium 52 parts of ſilex, 15 pure 
clay, 8 chalk or *mild calcareous earth, and 25 iron. 
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The differences ſeems however to be conſiderable 
for Faujas de St. Fond gives theſe proportions: 46 
ſilex, 30 clay, 10 lime, 6, magneſia, and 8 iron, 


CorLumnar BASALT, B. columnaris. 


Specific charaRers, colour dull, texture compaR, 
| hardifh, tenaceous, {pontaneouſly breaking into priſ- 
matic granulat fragments. 

The columnar bafalt ſeems to have been originally 
found in Ethjopsa, and fragments of it in the river 
Tmolus, and fome other places. We now have it 
frequently, both in columns and fmall pieces, in Spain, 
Raffſia, Poland, near Dreſden, and in Sileſia ; but the 
largeſt block of this ſtone that ever was ſeen was 
placed, according to Pliny, by Veſpaſian in the Temple 
of Peace. It repreſented the figure. of Nilus, with 
fixteen children playing about it, denoting as many 
cubits of the rife of the river. The ſtatue of Mem- 
non in the temple of Serapis at Thebes, which ſound- 
ed at the riſing of the ſun, was alſo made of the ſame 
material, if we may betieve this author. Moſt of the 
Egyptian figures are hkewiſe made of baſaltes. 
Abe moſt remarkable and moſt plentiful ſtores of 
the columnar baſalt are undoubtedly the Giants Cauſe- 
way in Ireland, and Fingal's Cave in Staffa, one of the 
Weſtern Illes of Scotland. Great quantities of baſalt 
are likewiſe found in the neighbourhood of Mount 
Etna in Sicily, of Hecla in Iceland, and of the volcano 
in the Iſland of Bourbon. Theſe are the only three 
aktive volcanoes in whoſe neighbourhood it is known 
to be met with; but it is alſo found in the extinguiſhed 
volcanoes in Italy, though not in the neighbourbood 
of Veſuvius. In Iceland the baſahtes riſes far up the 
country, runs into the ſea, croſſes at the bottom, and 
riſes again on the oppoſite land. | 

In Staffa, the whole end of the iſland is ſapported 
by natural ranges of pillars, moſtly above fifty feet 
bigh, ſtanding in natural colonnades, according as the 
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' hays and points of land have formed themſelves, upon 
a firm baſis of ſolid unformed rock. Above theſe, the 
ſtratum, which reaches to the, ſoil or ſurface of the 
iſland, varies in thickneſs, as the iſland itſelf is form- 
ed into hills or valley, each hill which hangs over the 
valleys below forming an ample pediment. Some of 
theſe, above ſixty feet in thickneſs from the baſe to the 
point, are formed by the loping of the hill on each 
fide, almoſt into the ſhape of thoſe uſed in architecture. 
The columns of the Giants' Cauſeway rarely con- 
fiſt of more than fix fides, and are ſometimes ſeparated 
by veins of red ochre. The columns of Staffa often 
have eight or nine ſides. The ſeparate columns of 
both places are diſpoſed to ſeparate tranſverſely fo as 
to form à flat concave and flat convex ſurface exad 

correſponding with each other: and thefe tranſverſe 
fratures ſometimes occur fo frequently in the ſame 
column, that the diſtance, between twa of them in 
many inſtances does not equal the diameter of the co- 


lumn. But Sir Joſeph Banks obſerves, that the bending 


2 05 of Staffa differ conſiderably from thoſe of the 
lants* Cauſeway. In Staffa they lie down on 
their ſides, each forming the ſegment of a circle; and, 
in one place, a ſmall maſs of them very much reſem- 


bles the ribs of a ſhip. Thoſe of the Giants Cauſe- 


way which be ſaw, ran along the face of a bigh cliff, 
bent in the middle, as if unable, at their firſt forma- 
ton, to ſupport, the maſs of incumbent earth. | 
The Giant Cauſeway is a lofty promontory in the 
county of Antrim, on the north-eaſt coaſt of Ireland, 
which exhibits the moſt magnificent arrangement of 
baſaltic columns in the known world. [The princi- 
pal cauſeway conſiſts of an irregular arrangement of 
many hundred thoulands of columns, amal all of a 
pentagonal figure, but ſo cloſely and compaWMy ſitu- 
ated on their ſides, though. perfectly diſtin from top 


between 


to bottom, that ſcarcely any thing can be introduced | 


| 
| 
| 
| 
| 
| 
| 
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between them. The columns are of an unequal 
height and breadth, How deep they deſcend below 
the ſtrand, had not been aſcertained. This grand 
arrangement extends nearly two hundred yards, en- 
tirely viſible at low water. The breadth of the prin- 
cipal or grand cauſeway, which runs out in one 
continued range of columns, is, in general, from 
twenty to thirty feet ; at one'place or two it may be 
nearly forty. The tops of thele innumerable columns 
being nearly of an equal height, they form a grand 
and fingular parade, rather inclining to the water' 
edge. But from high-water mark, as it is perpetually 
waſhed by the beating of the waves on every retirn 
of the tide, the platform lowers conſiderably, and be- 
comes dangerous to be walked on without the great- 
eſt care. At the diſtance of 150 yards from the cliff, 
it turns a little to the eaſt, and then finks into the ſea, 
The figure of theſe columris is almoſt unexceptionably 
pentagonal, or compoſed of five ſides; yet what is very 
extraordinary, and particularly curious, there are not 
two columns in ten thouſand to be found, that either 
have their ſides equal among themſelves, or whoſe 
figures are alike. Nor is the compoſition of thele 
columng or pillars leſs deſerving the attention of the 
curious ſpectator. They are not of one ſolid ſtone in 
an upright poſition ; but compoſed of ſeveral ſhon 
lengths, curiouſly joined, not with flat ſurfaces, but 
articulated into each other like ball and Yecket, or 
like the joints in the vertebræ of ſome of the larger 
kinds of fiſh, the one end at the joint having a cavily, 
into which the convex end of the oppoſite is exact) 
fitted. This is not viſible but by disjoining the io 
ſtones; the depth of the concavity or convexity is ge. 
nerally about three or four inches; and, what is {till 
farther remarkable of the joint, the, convexity, and 
the correſpondent concavity, is not conformed 10 the 
external angular figure of the column, but exally 


round, and as large as the ſize or diameter of * * 
| um 
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jumn will admit; and conſequently, as the angles of 
theſe colutnns are in general extremely unequal, the 
circular edges of the joint are ſeldom coincident with 
more than two or three ſides of the pentagonal; and 
from the edge of the circular part of the joint to the 
exterior ſides and angles they are quite plain. It 
is (till further remarkable, that the articulations of 
theſe joints are frequently inverted; in ſome the conca- 
vity is upwards, in others the reverſe. Thelength alſo 
of theſe particular ſtones, from joint to joint, is various: 
in general, they are from eighteen to twenty-four 
inches long; and, for the moſt part, longer towards 
the bottom of the columns than nearer the top, and 
the articulation of the joints ſomething deeper. The 
ſize likewiſe of the columns is as different as their 
length and figure; in general, they are from fiſteen io 
== twenty inches in diameter. There are really no 
W traces of uniformity or deſign diſcovered throughout 
the whole combination, except in the form of the 

Joint, which is invariably by an articulation of the 

convex into the concave of the piece next above or 

below it; nor are there any traces of a finiſhing in 

any part, either in height, length, or breadth, of this 
curious cauſeway, It there is here and there a ſmodih 
top to any of the columns above water, there are 
others juſt by, of equal height, that are more or leſs 
convex or concave, which ſhow them to have been 
joine to pieces that have been waſhed away or 
broken off. Some of theſe columns are between 

thirty and ſoriy feet high, from the top of the loping 
bank below them; and, being longeſt in the middle 
of the arrangement, ſhortening on either hand in view, 
they have obtained the appellation of organs, from a 
rude likeneſs in this particular to the exterior tubes of 
that inſtrument; and, as there are-few broken pieces 
on the ſtrand near it, it is probable that the outſide 
_ Tange of columns that now appears is really the origi- 
nal exterior line, to the ſeaward, of this colle 
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The Rone is blatk, cloſe, and uniform; the varieties" 
of tolovur are blue, reddiſh, and grey; and of all kihds 


of grain, from extreme fineneſs to the coarſe gratits 


ted appearance of a ſtone which reſembles imperfeRt 
K abounding in cryſtals of ſhorl chiefly black 
ugh ſometimes of vatious colours. Though the 
ſtone be in general compact and homogeneous; yet it 
is remarkable, that the upper joint of each pillar 
where it can be aſcettained with any certainty, is 4. 
ways rudely formed and cellular. The grols pillats: 
alfo in the capes and mountains frequently abound it 
theſe air-holes through all their parts, which ſome-J 
fimes contain fine clay, and other apparently foreighs 
bodies: and the irregular baſaltes beginning where te 
pillars ceaſe, or lying over them, Is in general e. 
iremely honey - combed; containing in its cells cryflaly 
of zeolite, little morſels of fine brown clay, ſometich 
very pure ſteatite, and in a few inſtances bits of agate, 
The Rocks of the Cyclops, in the neighbourhood" 
Etna, exhibit very magnihcent baſaltic por which 
we have repreſented in the annexed Plate, Ne 


theſe rocks is an ifland, one half of which is compoſth 


of Java, on a baſe of baſaltes; above which there 184 
cruſt of pozzolana, combined with a white calcareous 
matter, hard and compaQ: and which, as it is compose 
by the aQtion of the air, appears like a piece of knollf'Y 

rous wood. The ifland was formerly inhabited; 
and the re til} remains a flight of ſteps leading from d 


 thore io the ruins of ſome houſes which appear 0 


have been hewn in the rock. Theſe baſaltic, colummp 
are of various lizes and forms; ſome ſquare, other} 
kexagonal, heptsgonal, or oftagonal. One balf 0 


this rock is compoſed of perpendicular columns; the 


other of another ſpecies of balaltes diſpoſed in incline 


| and almoſt reAilineat layers. Theſe are in co winhy 


the columns, and are as cloſely corineQted with hen 
as they are with one another. It is alſo to ben Y 
cd, that molt of the layers are ſubdivided'ss ey meu 

| | : — upwards; 
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upwards ; ſo that, towards their upper extremities, one 
layer preſents to the eye ſometimes one, ſometimes ' 
two, and ſometimes three, diviſions. - The fragments 
of baſaltes taken off from theſe layers are of a rhom- 
boidal figure, becauſe they break obliquely. Theſe 
layers, though inclined towards the baſe, become al- 
moſt perpendicular towards the upper part of the 
rock, where they appear united in a point, and over- 
top moſt of the viſible and elevated parts of the priſ- 
matic columns. Theſe columns terminate in ſuch 
a manner as to form a kind of ſtaircaſe. They ap- 
pear to riſe under a ſpecies of clay with which they 
are covered at one extremity, till they re-unite them- 
TS ſclves with the point which is formed by the moſt 
elevated parts of the layers of baſaltes befide them. 
—_ To: Promontory of Caſtel d Iaci, which terminates 
me baſis of Etna, is almoſt entirely compoled of ba- 
SE ſaltes, but of a variety different from the former. It 
= conſiſts of a great number of cylinders from the di- 
W ameter of ſix inches to that of twenty feet. Some of 
WE theſe are ſolid, others hollow like cannon; Tome ex- 
tended in layers, others ſimilar to carrots of tobacco, 
_ conſiſting of a number of pieces ſqueezed together. 
WE Some of theſe cylinders are ſtraight, others curved 
into a variety of forms. Some look like globes in- 
cloſed in the rocks; and in the fracture of theſe globes 
we perceive the ſtrata of which they are compoſed. 
Theſe are delineated at the foot of the ' ſame Plate. 
The little mounts into which it appears to be collected, 
are ſometimes only one foot in diameter, ſometimes \ 
ſix. They are compoled of ſmall priſms or needles, 
er of cubic trapezoids, and conſiſt of a matter diſtin- 
wviſhed by the name of dirty lava. It is made up of 
orzolana, conſolidated by a certain liquid, which, 
hile it has communicated ſolidity to the pozzolana, - 
das at the ſame time ſuffered that ſubſtance to ſhrink 
onſiderably, in ſuch a manner as to leave large 
hinks between the pieces of baſaltes, which are thus 
Vor. XIV. No. 190. 3 E formed 


_— 
* 


40 NATURAL HISTORY 
formed by the operation of the. liquid on the po- 
zolana. It appears alſo to have inſinuated itſelf into 
the clay with which the promontory is covered; which 
has become, bard in its turn, and which has alſo ſplit + 
into chinks that appear to contain a kind of hard mat- 
ter. Theſe deſcriptions and figures will ſerve to give 
a. pretty correct idea of the appearance of baſaltes, 
which is generally accounted a kind of marble. 


PrxamiDal BasALT, B. pyramidalis. 
Specific charatter, fpontaneouſlly falling into pyra- 
midal fragments. Occurs in the mountains of Bohe- 
mia, near Auſſig, in elongated three-fided fragments; 
and in Hungary, near Schemnitz and Cremnitz, in 
four-fided fragments. 


Wacxzx, Baſaltes wacca. 
Soſt, fragile, compa, a little gloſſy when rubbed, 
not falling ſpontaneouſly into fragments. Found in 
the mountains of Bobemia and Saxony, ſometimes in 
entire ſtrata, ſometimes in thin layers under or between 
baſalt. Colour cinergous, or greeniſh, or blackiſh, or 
ellowiſh, and often contains veins of metallic ores: 
re none, fracture even, texture earthy, opake, ſoft, 
eaſily broken, and feels lightly greaſy. It withers by 
expoſure to the atmoſphere, and then becomes more 
grey ; frequently contains black mica, but never 
OuUvVIR | 
| TxAare, Baſaltes traperum. 

Hardiſh, compa, imbibing water, growing reddiſh 
in the air and mouldering into — * crack- 
ling and breaking with exploſion in the fire. Wal. 
lerius calls this ſpecies Corneus trapezius ; partly from 

tbat borny toughneſs which belongs to it in common 
with ſeveral other minerals called horn/tones, and 

partly from its natural diſpoſition to ſeparate into tra- 
pezoidal _— four - ſided figures 2 re- 
ſembling 


- 
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ſembling eps or ſtairs; the Swediſh word trap figni- 
ing e 6s ſtair. Wallerius obſerves Het” be 
a have been inclined to call it Corneus ſcalaris, 
but for the coincidence between the terms trapp and 
trapezius as applicable to the form which its fraginents 
are diſpoſed to afſume, It is found in the moun- 
tains of Britain, Scandinavia, Swiſſerland, and Ger- 
many, forming vaſt maſſes, and often broken into 
three, four, or five, fided priſms. Colour greyiſh, 
bluiſh, or purpliſh-black, black, blackiſh or reddifh- 
brown ; and Teague containing baſaltine, quartz, 
cryſtallized carbonat of lime, felſpar, and olivin: hence 
it is frequently porous, cellular, or cavernous, from 
the decompoſition or falling-out of theſe ſtones: frac- 
ture earthy or fine ſplintery, often uneven. It effer- 
veſces a little with acids, and may be melted into 
blackiſh-green glaſs. There are three varieties. 

1. Toadſtone. Of a dark brownifh-grey colour, 
abounding with cavities filled with cryſtallized carbo- 
nat of lime, which from the deſtruction or decompo. 
fition of the cryftals are often _— Contains filex 
63, alumine 14, mild carbonat of Time 7, oxyd of 
iron 16. 

2. Ferrilite. This term has been applied by Mr. 
Kirwan. to the variety commonly known by the name 
of Rowley ragg ; which is either a corruption of Row- 
ley regis, the name of the place near which k is found; 
or is given to it in common with many ather ſub- 
ſtances which by che common people are called ragg- 
ſtones. The following account of it is taken from 
Mr. Gregory Watt's paper in the Philoſophical Tranſ- 
actions for 1804. He ſays it is met with in the ſouth- 
veſt part of Staffordſhire* that it is eafily fulible; of an 
iron 7 colour approaching to black; and that it 
reJetts light from a number of briffiant ſpots or ſtriæ, 
ſome of which ſeem to be felſpar; others, hornblende: 
Jud from its coldur and its alteration by expo- 

ure, the iron, he thinks, is in a low ſtate of oxydation : 
e 3 E 2 which 
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which is alſo confirmed by the magnetic property of the 
mountains from hence it comes; which, according 
to Dr. Plots obſervations, turned the needle fix de- 
grees from its proper diredion. Mr. Watt made 
numerous experiments upon. this ſubſtance, correſ- 
Pra with thoſe. which had been previouſly made 
by Sir: James. Hall on the, different effeds produced 
by the rapid or flow cooling of vitrified whin or baſglt; 
direCting his attention principally io the cryſtallization 
that took place in the interior. By withdrawing the 
heat very gradually from the vitrified maſs, he found 
that the hornblende became as diſtinaly cryſtallized 
as in the natural ſubſtance ; ſometimes even more ſo. 
And he aſcertained many very important points as to 
the nature and. proceſs of that cryſtallization which 
took place in this mineral ſubſtance during its con- 
ſolidation from igneous fuſion. : 
3. Whin-ſlone. Thoſe, who do not apply this term 
as a ſynonyme with, baſalt in general, -reftriQ it to a 
variety of this particular ſpecies, of a blue or greyiſh 
black colour, and rather hard; found in detached 
fragments, or forming dykes in mines. Very plenti- 
ful in Scotland. 85 | 


8 5 LAVA, LAVA. 
GENERIC characters, Conſiſting of alumine, with 

a 7 portion of ſilex and oxyd of iron, and fre- 
quently a little carbonat of lime and carbonat of mag- 
neſia. Generally of a dull colour, becoming hoary 
when ſcraped, meagre, breaking into. indeterminate 
fragments, mdyldering into argil in the air. Pro- 
duced by ibe internal fires of volcanic mountains from 
which it is thrown out, and melüng again into a black 
nchen rn v519 yon 
According to, Kirwan, the, word lava is derived 
from the Gothic word lauffen, to. run. Lava often 
reſembles porous, baſalt; but, it is impoſſible to, de- 
fine, a lava accurately, becaule not only different 
vs a e volcanoes 
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volcanoes but even the ſame volcanoes produce differ- 


ent lavas at different times; the internal fire perhaps 


taking different directions, and acting on different 


ſubſtances. Many lavas affect the magnetic needle. 


A lava analyſed by Bergman gave the following re- 
ſults; filex 49, alumine 35, lime 4, oxyd of iron 123 
but onè ſpecies, the pumice- ſtone, contains 774 of 


ſilex. Many dark- coloured lavas become white, in 


conſequenge of the neighbourhood of acid ſulphure- 


ous vapourgg: for theſe, acting on the iron and clay 
contained in the lavas, form ſulphat of alumine and of 
iron; which being afterwards waſhed away, the lava 
remains white. Some lavas are naturally white. 


Lavas often undergo a concentric diſintegration after 
the manner of ſome whin-ſtones, Dolomieu ſays that 


he has ſeen, in the ruins. of ancient Rome, blocks of 


granite and porphyry undergoing a fimilar diſintegra- 
tion fromthe ation of the weather. Almoſt all lavas 
undergo diſintegration by expoſure to air; but the time 
required for this effett is very different in different 
inſtances. Some are decompoſed in an age or two: 


ſome, not under a thouſand years. Hence many oc- 


caſions of falſe, judgment have ariſen with reſpe@ to 
the length of time employed in the accumulations of 
ſouls that bave been formed by the diſintegration of 
lava. This obſervation, which Dolomieu firſt made, 
has been confirmed by Spallanzani and others: and 
Spallanzani expoſes the errors which Brydone and 
Count Borch fell into, relative to the age of the earth, 
by computing from the depth of ſoil which bad been 
accumulated from diſintegrated lava; the proceſs ad- 
vancing by no fixed ratio. Thus Count Borch men- 
tions a lava which flowed in the year 1329, on which 
{oil had accumulated to the depth of eight, inches; 
while on the other hand Spallanzani mentions a lava 
which ruſhed. into the ſea in the year 1320, but ſtill 
preſerves in every part its hardneſs; and ſterility, 
Thole lavas whichare the lighteſt and leaſt vitrified, 
M | and” 
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and at the ſame time contain the greateſt proportion 
of alumine and oxyd of iron, are the moſt eafily diſ- 
Integrated: and where the proportions of the conſti- 
tuent parts of a diſintegrated lava are ſuch, as to be 
capable of retaining a juſt poriion of moiſture for 
the longeſt time, the fertility of the refulting foil is 
| mr Nothing can be more fertile than the fields 

F Catana, and all the baſe of Etna. The lava of 
Veſuvius is uſed in paving the {ireets of Naples; and 
according to Winkelman the ſtreets of ancient Rome 
were probably paved with the fame ſubſtance. But 
volcanic eruptions do not invariably produce lava: 
the volcanoes of Quito, the flames of which are ſome- 
times elevated three thouſand feet, have never pro- 
duced a fingle drop of running lava. They ſend forth 
water, inflammable air, dirt, and clay impregnated 
wich coaly matter. Similar muddy eruptions occa- 
fonally take place in other volcanoes alſo. There 
are fix ſpecies. 

Comracr Lava, L. compatta. 

Nearly opake, compatt, hardiſh, of a conchoidal 
texture. Found in volcanic mountains and their 
neighbourhood, appearing to have been fuſed by the 
ation of fire, but not vitriped, and becoming, when 
cooled, compaA, cloſe, and ſolid, and bearing the re- 
ſemblance of its original mineral. Colour generally 
Hlackiſh, fometimes grey, brown, or red, rare 
white, very rarely green or blue: its ſubſtance is 1o 
very little porous as to admit being cut into flabs 
with an almoſt entire ſurface, and poltſhed like mar- 
ble; fracture earthy or fine ſpfimery, more rare 
foliated. Contains often horublende, white garnets, 
-olivin, caleareous ſpar, mica, ſhorl, c. 


tft 1 Vrirxzovs Lava, L. vitro. 

Diaphanoug, ſhining, compaRt, hard, of a conchor 
Aal teure. Found about volcanic . 
i 7 | . e 
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New Spain, Peru, Hecla, Veſuvius, and ſometimes 
in places where ſubterraneods fires have taken place 
either from pyrites or in coal-pits: contains ge- 
nerally other ſubſtances imbedded, and is more or 
leſs tranſparent ; colour generally black, rarely cine» 
reous, greeniſh, bluiſh, or white, ſometimes priſma- 
tic: uſually of a common, rarely of a ftalacutiical, 
globular, or pyramidal, form: melts with more diffi- 
culty than other ſpecies, on account of its containing. 
leſs iron, carbonat of lime, and magneſia: is frequent 
ſo hard as to ſtrike fire with ſteel. 


Sroncy Lava, or Scoria, IL. ſcoriacea. 


Veſicular, rough, ſhining internally, of a conchoi- 
dal texture; Found in ſtreams of volcanic lava, ge- 
nerally covering the lava compadta, black or brown, 
with often a mixture of heterogeneous matters: the 


ſurface appears full of empty bubbles, often diſpoſed 
in an undulate manner. | 


Porous or CELLULAR L ava, IL. poroſa. 


Opake, without luſtre, porous, lightiſh. Found 
in volcanic mountains and their neighbourhood, 
more rarely in thoſe which have been extinguiſhed, 
and ſeems rather to have been thrown from the crater 
than run over at the ſides: colour black or brown, 
ſometimes reddiſh-brown : it probably contains more 
carbonat of magneſia than the reſt, and is more ſub- 
zett to deſtruction than compa lava: its pores are 
larger near the ſurface than towards the centre. 


Pumice-STON E, Lava pumex. 


Opake, without luftre, parallel, fibrous, porous, 
light, rough, Found in the aſhes of moſt volcanic 
mountains, from whence it. is waſhed down into the 
ſea, Colour grey, greyiſh-white, brown, or reddiſh, 
rarely yellowiſh: the fibres are generally parallel, 
more or leſs diſcernible, and have a ſilky luſtre: does 
not efferyeſce with acids, melts into a white enamel. 


Pumice 


OI 
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Pumice may be conſidered as a looſe vitrified lava, 
entirely devoid of iron. The pores of pumice, when 
obſerved in the undivided maſs, are always in the 
direttion of the current of the lava of which the pu- 
mice makes a part: in proportion as it is nearer or 
further from the ſurface, the pumice is more or leſs 
porous; and the lowermoſt part of the bed is generally 
completely compadt, and paſles into the ſtate of a 
denſe glaſs. In ſome ſpecimens the complete tranſi- 
tion from the one to the other ſtate may be traced by 
very delicate gradations.  * | 

There appears to be the ſame relation between 
compatt and porous pumice that there is between com- 
paQ and porous lava; the inferior part of a bed of 
lava being always compaQ, the ſuperior porous. 
Moſt of the pumice of commerce comes from the 
Iſland of Lipari. It is uſed in poliſhing various 
ſubſtances. | 


Bas TARD Lava, L. ſpuria. 


Originating from ſubſtances which have been ig- 
nited by burning ſtrata of foſſile coals. Found in 
Bohemia, near Belin, Seidſchuz, Laun, and Loboſan, 
in Waſſovia near Datweiler, in Hungary on Mount 
Schater, porous or compact, more or leſs ponderous, 
of a reddiſh, cinereous, black, blue, iron, ſteel, or 
irideſcent colour, 


MICA, MICA. 


CONSISTING of filex and alumine, with a ſmall 
proportion of oxyd of iron, and generally a little 
magneſia and lime: glabrous, meagre, ſhining, ſpon- 
taneouſly falling into granular fragments, eaſily break- 
ing into diſcoid fragments, lightiſh, paraſitical : foli- WW 
ble before the blow-pipe into a white or coloured WF N 
enamel, | | 

Mica is ſo called from its glittering appearance; 
by which it may in general be eaſily recognized in 
| compoun 
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compound rocks, as granite, gneis, &c. When diſ- 
tinctly cryſtallized, which does not often happen, its 
form is uſually an hexhedral plate; and, according 
to Sauſſure, theſe plates are almoſt always ſet on their 
edges. Sometimes a great number being cloſely ap- 
plied to each other produce a ſix- ſided priſm. - In 
whatever form mica occurs, it has the peculiar pro- 
perty of being diviſible into laminæ to any extent; 
which often, ſimply in conſequence of their extreme 
tenacity, reflect the colours of the rainbow, Haily 
ſays that by calculation he found the thickneſs of 
ſome'of theſe laminz to be not more than the fix hun- 
dred thouſandth part of an inch. When the cryſtal- 
line laminæ of mica are in complete contact with 


each other throughout the whole extent of their ſur- 


face, they are uſually tranſparent : ' otherwiſe they are 
not, unleſs divided into very thin. plates. Mica is a 
conſtituent part of almoſt all granite; and appears to 
have been originally cryſtallized in the body of that 
compound rock. It is alſo commonly met with in 
ſand-ſtones and ſecondary ſchiſti: in which caſe it is 
hardly to be conſidered as the reſult of cryſtallization; 


but as the detricus of cryſtallized mica, that has been 


ſubſcquently depoſited with the other component parts 
of the ſtrata in which it occurs. 94.2) 


Muscovy Tarc, Mica membranacea. - 


Tranſparent, with large parallel elaſtic eaſily ſepara- 
ble plates. Found in Malabar, Siberia, Ruſſia, Fin- 
land, France, and near Geneva, in large plates, which 
are often ſubſtituted in Ruſſia inſtead of glaſs; and, 
when employed in the windows of ſhips of war, which 
till lately was a common' cuſtom, has the advantage 
of glaſs in not being liable to be ſhattered by the ſhock 
of cannon? but by expoſure it loſes its tranſparency. 
Not being eaſily injured by fire, it makes a very good 
ſubſtitute for glaſs in the conſtruRion of lanterns, &c. 

Vox. XIV. No. 190. F Beſides 
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Beſides the name of Viirum Moſcouiticum, or Muſco- 


vite glaſs, it is ſometimes called Glacies Maria; be- 


cauſe employed, when broken into ſmall pieces or 
ſcales, in froſting images of the Virgin Mary, Its ſpeci. 
fic gravity varies: from 2'65 to 2.93: and it contains 
Glex go, alumine 35, magneſia, 1'35, lime 133, 
oxyd of iron 7. | 


Scary Mica, M. ſquamoſa. 


Somewhat opake, with ſmaller ſcattered incurved 
foliations. It is ſometimes. of a ſilvery colour, and 
ſometimes, of a gold colour; and, from its luſtre, 
Joined with its colour, bas occaſionally been really 
miſtaken for ſilver or gold. Miners call this, cal. 
gold or cat-filver. There is a patch of mica of this 
kind on the ridge of Malvern, between the well-houſe 
and the town. 

White or greeniſh mica may be diſtinguiſhed from 
talc by its elaſticity, and by not poſſeſſing the unftuous 
feel of the latter ſubſtance; from ſelenute, by remain- 
ing unaltered in a low red beat; from ſulphuret of 
molybdena, by its elaſticity, and by not Raining paper 
when rubbed upon. ii; from cryſtallized oxyd of un- 
plum, by its elaſticity, and by not paſſing into the 
ſtate of a black ſcoria under the action of the blow- 
pipe: from grey micaceous iron ore, by being leſs 
fragile, and by adhering leſs eaſily to the fingers when 
crumbled;;, allo, by not being magnetic, as that often 

18. | 

Lzriporirz, M. lzprdolithus, 


Wich ſcattered,, flat, cohering, pale violet, ſcales 
This is faund in Moravia. and Sudermania, mixed 
with ane in lange amorphous; maſſes, and 1 
— of thin plates, which ſeparatie cally, 
Colour. of. the maſs vialet blue, of. the. thin. plates 
Glyery. white: powder white with a 1 red tinge, 
Belaze the blow- pipe it froths; and melts eaſily * 

| hit 
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white ſemitranſparent enamel full of bubbles: diſſolves 
borax with efferveſcence, and communicates no co- 
jour to it: efferveſces ſlightly with ſola, and melts 
into a maſs ſpotted with red: with microcoſmic ſalt, 
it gives a pearl-colour globule. Contains filex 53, 
alumine 20, potaſh 18, fluat of lime 5, oxyd of man- 
ganeſe g, oxyd of iron 1. x 


OPALUS, OPAL. | 
CONSISTING of alumine, the greater proportion 
of filex, with a little oxyd of iron, and generally ſome 
carbonat of magneſia and of lime: hardiſh, ſhining, 
hardly ever opake, of a conchoidal texture, light, 
breaking into indeterminate fragments, paraſitical, ge- 
= nerally of a common form, eaſily cracking into clefis; 
WW melting with the greateſt difficulty. When not opaque 
there is a diſpoſition in this ſubſtance to refraft the 
rays of light in a very remarkable manner: the co- 
tour moſt in eſteem, as ariſing from this refraQtion, is 
green. The effect is produced in conſequence of 
the preſence of numerous ſmall fractures or fiſſures 
in the interior of the opal, the intervals of which 
produce a varying refraQtion of the rays of light. All 
thefe colours diſappear when the ſubſtance of the 


opal is reduced by mechanical means to very minute 
particles. | 


: Hyproynanovs Or AL, O. hydrophanus. 


Specific characters, ſomewhat opake, becoming 
tranſparent and changing its colour in liquids, adher- 
ing to the tongue. Found in the Feroe iſlands, Ice- 
land, Britanny, Hungary, Silefia, and Germany, gene- 
rally accompanying other ſtones of the genus, or in 
the ſtate of incruſtation, in contact with chalcedony, 
praſe, chry ſopraſe, ſerpentine, granite, nephrite, jaſper, 
porphyry, and indurated clay. Colour white, yellow, 
red, or green: becomes gradually tranſparent when 
. loaked in water by imbibing the liquid, and is ſome- 
3F 2 times, 
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* 


times, though rarely, found in the form of a three- 
fided pyramid. Contains filex gg, alumine 1 or 2, 


water, inflammable matter, and air, 5, with ſometimes 


a little iron. 
P1TCcH STONE, O. piceus. 


Of a waxy luſtre, and imperfeAly conchoidal tex- 
ture. Found in amorphous maſſes of various fize, in 
France, Germany, Saxony, and various parts of Eu- 
rope, and in New Spain, Colour greyiſh-black, green- 
iſh-brown, bluiſh-grey, leek or olive-green, red, or 
. tranſparent, ſemitranſparent, or . opake, 
requently preſenting large or ſmall grained diſtind 
concretions : luſtre a little greaſy, 


| Woop Or Al, O. ligneus. 
Nearly opake, breaking longitudinally into fibrous 


fractures, ſpontaneouſly falling into cruſtoſe frag- 


ments. Found in Hungary, in large maſſes which 
have the form of wood, of a milk reddiſh, or yellov- 
iſh-white, brown, or hyacinth, colour: has a ſhining 
ſurface, and is generally femitranſparent on the edges: 


 fratture when broken tranſverſely conchoidal, when 
broken longitudinally exhibiting the texture of wood: 


is very brittle, and conſidered as fragments of wood 
impregnated with ſemi- opal. 


/ 


N Wax Or A, O. cereus. 
Semitranſparent, light, yellow, of a perfectly con- 
choidal texture. Found in Poland and Hungary, in 
rounded fragments, and often imbedded in jaſper and 
indurated clay; its colour is ſometimes a waxen, ſome- 
times a honey yellow, frequently verging to brown: 
it is brittle, ſhining very much internally, and breaks 
mto acute and often nearly diſcoid fragments. 


 Men1L1TEs, or SEMI- Or Al, O. vikor. 


Hard, lightiſh, eaſily breaking into acute frigments, 


Found l 


* 


— 
* * «+ , „* 
— 
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Found in Poland, Bobemia, Hungary, Auſtria, Sax- 
any, Cermany, and Menil-le-Montant near Paris, 
whence the name. Colour various ſhades of white, 
grey, yellow, red, brown, often mixed together: dia- 
phanous, or opake, rarely . tranſparent : texture more 
or leſs perfettly conchaceous, and its luſtre more 
or leſs glaſſy: is very britile, and ſometimes adheres to 
the tongue. wept * | 


Common Orar, O. vulgaris. 


_ RefleRling a different colour according to its po- 
Gtion as to light, hardiſh, lightiſh, diaphanous, break- 
ing into rather obtuſe fragments. Found in Poland, 
Sileſia, Saxony, Hungary, and Germany, uſually im- 
bedded in other ſtones; of a common form, rarely 
kidney-form or botryoidal, ſhining a little internally, 
generally ſub-opake. Colour white, yellow, - red, 
green of various mixtures: ſometimes it is found in- 
cloſing a drop of water; reflects a ſingle colour when 
held between the eye and the light: it often cracks and 
becomes decompoſed by expolure to the atmoſphere. 
Contains filex g8, oxyd of iron 1, alumine 1. 


 Rxar or Nosr s Op AL, O. nobilis. 


Semitranſparent, ſhining very much internally, | 


light, hardiſh, reflecting various bright colours accord- 
ing to its poſition as to light: breaking into acute frag- 
ments. Found at the foot of the Carpathian moun- 


tains, and in Hungary, in ſolid pieces, and ſometimes 


incorporated into other ſtones. Colour various, the 
white often refleQing a yellowiſh, greeniſh, or reddiſh, 
effulgence reſembling a flame, when placed between 
the eye and the light. When heated it becomes 
opake, and is ſometimes decompoſed by expoſure to 


the atmoſphere. | | 

ZEOLITHUS, ZEOLITE. ._ 

. CONSISTING of alittle alumine, and a large pro- 
| portion 


Ch —_— 
D be» . 0 
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portion of filex, with frequently a little earbonat of 
lime, and a ſmall quantity of oxyd of iron and water: 
lighüſh, generally breaking into indeterminate frag- 
ments, paraſitical, falling ſpontaneouſly into granular 
fragments: ſoluble in nitric acid without efferveſ- 
eence, and often forming with it a gelatinous maſs; 
eaſily frothing before the blow-pipe and emitting a 
phoſphoreſcent light, and melting into a white ſemi- 
tranſparent enamel. 

Zeolite occurs principally in rocks of the baſaltic 

order, accompanied by calcareous fpar and calcedo- 
ny. Theſe ſeveral ſubſtances, difſeminated through 
the rock containing them in the form of itregularly- 
ſhaped nodules, produce that appearance, which has 
given rife to the term amygdaloid; the white nodules 
appearing like almonds imbedded in the ſurrounding 
fabſtance, and being particularly conſpicuous in con- 
fequence of the darker colour of the matrix contain» 
ing them. Theſe nodules ſometimes moulder away, 
leaving the ſpace vacant which they had occupied: 
and hence the origin of thoſe cavities in ſome varie- 
ties of baſalt. This effect is probably owing to a lofs 
of the water of cryſtallization; and in proportion as 
the zeolite becomes of an earthy or farinaceous con- 
ſiſtence its electric property is weakened. Zeolite 
is commonly cryftallized in delicate priſmatic fibres, 
which radiate from a common centre. 


LAMELLAR ZEOLITE, or STILBITE, Z. lamelloſus. 

Specific charafter, folid, ſhining internally, white 
with often a ſhade of red, djapbanous, lamellar, with 
the foliations undulate and brittle. Haüy gave it 
the name of ſtilbite from its pearly luſtre. It is found 
in Oftrogoth and Iceland, ſometimes breaking into 
cruſtoſe fragments, and is rather hard. 


Finxovus ZEoOL1TE, or Mnorehs, Z. fibrofus. 
Solid, ſhining like mother of pearl, fibrous _—_ 
res 


OF MINERALS. EAarus. 41g 
fibres convergent. Called meſotype by Haũy, becauſe 


its primitive form is intermediate between the primi- 
tive forms of two other minerals, with which it is often 
confounded. It is not much harder than carbonat 
of lime. Its primitive form is a priſmat right angles 
with its baſe, which is a ſquare. It is found in Scot- 
land, and various parts of Europe, in baſaltes, and in 
the lavas of Iceland, often accompanied with chalce- 
dony, rarely in Hercynia, Colour white, teddiſh, 
browniſh, yellow, or cinereous: luſtre filky or pearly: 
refracts double, and abſorbs water: when heated it 
becomes elettric: before the blow-pipe it froths, 
emits a phoſphoreſcent light, and melts into a white 
ſemi-tranſparent enamel ſoluble in acids: diſſolves 
ſlowly in acids, without efferveſcence, and is convert- 
ed at laſt into a jelly: the fibres are ſometimes faſci- 


cled, ſometimes ſtellate and aggregate into a more vr 
leſs perfectly -globular form. | 


PaEHNITE, or GREEN ZEZOLITE, Z. viridis. 
Apple green, hard, ſemipellucid, of a partly foli. 
ated partly radiate texture. This mineral was named 
from Col. Prehn, who diſcovered it at the Cape of 
Good Hope; and was at firſt miſtaken for ſeveral 
other ſubſtances, as chryſopraſle, the chry ſolite, &c. 
It was afterwards claſſed as a variety of fibrous zeo- - 
lite; but is now conſidered as a diſtin ſpecies. 
Prehnite frequently occurs in irregularly cryſtalline 
maſſes of a white, or green, or yellowiſh, colour: 
theſe when broken preſent numerous ſmall radiated 
ſurfaces of a circular form, It is diſtinguiſhed from 
rg in not being converted into a jelly by nitrie 
Since its firſt diſcovery, at the Cape of Good 
Hope, it has been met with in the Tyrol, in Dauphiny, 

and in the baſaltic rocks near Dumbarton, and: other 
places in Scotland. It is ſometimes ſo hard as to | 
rike fire with ſteel, and to admit a fine poliſh, Before 
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the- blowpipe it foams and {wells more than other 
ſpecies, and melts into a brown enamel; ſmooth on the 
outlide, but ſpongy and porous underneath. 


| CYANITE, Or SAPPARE, Z. cyanites. 
Very briule, tranſparent, ſhining, ponderous, 
hardiſh, ſtriking fire with ſteel, breaking tranſverſely 
into long ſplinters, texture foliated in a radiate man- 
ner. Faund in Scotland, on the Carpathian moun- 
tains, on St. Gothard's in Swiſſerland, near Lyons, in 
Siberia, Tranſylvania, and at Zitterthal in Tyrol. 
Colour white, with ſhades of ſky or Pruſſian blue, 
ſometimes bluiſh-grey, or yellowiſh-grey ſtreaked 
with azure or deep blue, often in ſpots refleQing a 
Plvery white: found in diſtin& lamellar concretions, 
winch are in part accumulated in grains, and feels 
ſomewhat greaſy: texture foliated; fracture radiated, 
with the rays curved and interlaced: the ſurface is 
longitudinally ſtriate: the primitive form of its cryl- 
tals is a four-ſided oblique priſm, but is ſometimes 
cryſtallized in fix-fided priſms: before the blowpipe it 
becomes almoſt perfectly white, but does not melt. In 
conſequence of its infulibility, Sauſſure employed the 
laminæ of this ſubſtance for the purpofe of attaching to 
them particles of other minerals during their expoſure 
to the action of the blowpipe. The matrix of cyanite 
is commonly talc, gneiſs, or micaceous ſchiſtus: the 
moſt beautiful ſpecimens are found in talc, in Mount 
St. Gothard. It may be diſtinguiſhed from mica, by 
its infuſibility and want of elaſticity: from adtinolite, 
by its infuſibility: from ſapphire, or even blue quartz, 
by yielding to the impreffion of the file. By Hauy it 
is called diſthene: this name has a reference to the 
double elettric power of the fubſlance; ſome of its 
cryltals being poſitively, others negatively, elettrifed 
by friction, even though placed under the ſame cit. 
cumſtances. Its hardneſs is as nearly as poſſible equal 
40 that of glaſs, Specific gravity 3*5. Contains or 
2734 . | min 
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mine 54, ſilex 29, lime 2, magneſia 2, oxyd of iron 
6*65; water &c. 8. T 8 | 
| SCORLUS, SHORL. 

GENERIC characters, Conſiſting of alumine and 
filex, moſtly oxyd of iron, with frequently a little car- 
bonat of magneſia and oxyd of manganeſe: hard, 
breaking into indeterminate fragments, ſhining inter- 
nally, paraſitical; not efferveſcing with nitric acid, and 
eaſily melting into a glaſs. The word /horl, or ſchorl 
as it is ſometimes written, is derived from the name of 
the village of Schorlaw in Saxony; where the ſub- 
ſtance firſt called ſhorl-was found. It has been cuſ- 
tomary till lately to apply this term to a great. variet 
of cryſtallized ſubſtances ; particularly thoſe of a priſ- 
TG 2. tte 6 inn 0 g 


_ Voreanic Sno, or Lsucitx, Sc. granatinus. 
White, hardiſh, fufible in the fire with ſome diffi- 
culty, eaſily mouldering. Found in the lavas of Ve- 
ſuvius, where it appears, according to Kirwan, to 
have pre- exiſted in the rocks which were the mother 
ſtones or baſis of lavas before the eruption, and is not 
formed by ſubſequent percolation through, and cryſ- 
tallization in, the melted lava. . Colour white or grey- 
iſh-white : it is always found in cryſtals, the primitive 
form of which are either cubes or rhomboidal dode- 
cahedrons: texture foliated: fracture more or leſs con- 
choidal. It is ſometimes tranſparent, but opake 
when decompoſing: its powder cauſes ſyrup of violets 
to aſſume a green colour: is hardly fuſible before the 
blow-pipe, and gives a white tranſparent glaſs with bo- 
Tax, Leucite is ſometimes called white garnet, from 
Its colour and occaſional reſemblance in form to the 
garnet; and by Haüy amphigene, becauſe its ſecon- 
dary cryſtals may be reſolved either into a cube, or 
into a dodecabedral rbomboid; thus baving, as it were, 
a double origin, It may be diſtinguiſhed from the 
Vor. XIV. No. 190. 3G garnet, 
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garnet, of which it has been ſometimes thought a va- 
riety, by its inferior degree of hardneſs and ſpecific 


gravity ; and by its infuſibility : alſo by its nearly to- 


tal want of colour; all the varieties of garnet that have 
yet been diſcovered having a confiderable ſhade of 
colour. | 


*Grassy SHoRL, or THUMERSTONE, Sc. vitreus. 


Brittle, ſhining, of a minutely conchoidal texture, 
eaſily melting before the blow-pipe with froth into a 


hard black enamel. It has its name from having been 


firſt found near Thum in Saxony, fince near Bourg 
Oiſans in Dauphins, in the Pyrenean mountains, and 
in Norway near Kongſburg. Colour clove-brown, 
ſometimes inclining to red, green, grey, violet, or 


black: generally found in cryſtals, the moſt uſual of 


which are flat rhomboidal parallelopipeds with the op- 
polite edges a litile truncated ; and reſembling the cut- 
ting edge of a hatchet, whence Dr. Kidd calls it axi- 


nite. 


VxSsVvIAx, Scortus Veſuvianus. , 
Diaphanous, fulvous, in fix-fided priſmatic cryſ- 


tals. This is the zdocraſe of Haüy: its cryſtalline 


forms partake of the nature of other minerals ; and 
the term 1docraſe is meant to expreſs their mixed cha- 
rafter. It is ſufficiently hard to ferateh glaſs; and 
has the double refracting power to a conſiderable de- 


# 


| 25 ; but this is not often perceptible, few cryſtals 


| Fog ſafhciently tranſparent. By heat it becomes 
fuſed into a compaR and nearly colourleſs glaſs. Pri- 
mi ive form, a priſm at right angles with its baſe; 
which' is very nearly a ſquare. This mineral is met 
with near Mount Veſuvius, accompanied by horn- 


blende, mica, garnet, and carbonat of lime: but 


it does not ſeem aſcertained whether the ſpecimens in 
which it occurs are parts of the mountain itſelf, or 


whether they bave been ejected from the crater. 0 
5 as 


licate. 


electric by ſimple heat. 
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has alſo been found ina ſpecies of ſerpentine in Siberia. 
One of the varieties of the primitive form of veſuvian 
conſiſts of a priſm with fixteen ſides, terminated at 
each extremity by thirty-ſeven ſurfaces. Veſuvian 
may be diſtinguiſhed from the garnet, when they re- 
ſemble each other in colour, by its inferior degree of 
ſpecitic gravity; from the hyacinth, with which it has 
been often confounded, by the ſame circumſtance, 
and by the inferior degree of its double refratting 
power; from the Braſilian tourmalin, in not being 
It is moſt eaſily confound- 
ed with the cryſolite ; but its colour is rarely ſo de- 


genuinus. 


BLack SnokL, or BRASLLIANR TouRMALIN, 


% 


Ponderous, opake, making a pale grey ſcr 
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Sc. 


= 


atch. 
Found in Cornwall, where it is known under the 
name of cockle; in Ceylon, Madagaſcar, Spain, Italy, 
Swiſſerland, France, Hungary, Saxony, &c. in maſs, 
diſſeminated and cryſtallized, generally in granite, 
gneiſs, and other ſimilar rocks: the cryſtals are three 
or nine- ſided priſms, which when entire are termi- 
nated: by three- ſided pyramids: the ſurface of the cryſ- 
tals longitudinally: ſtreaked ; the amorphous kind pre- 


ſents thin ſtraight diſtind columnar concretions, ſome- 
times parallel, ſometimes divergent or ſtellate, ſtreak- 
ed, and eafily ſeparable from each other ; very ſeldom 
in granular concretions: the ſurface can be ſcratched 
with a hard knife, and when heated or rubbed hard is 
a little electric: when heated to redneſs it becomes 
reddiſh-brown : is often ſo rich in iron, as to be at- 


trated: by the magnet. 


The priſmatic cryſtals of 


tourmalin are diſpoſed to ſeparate tranſverſely, in the 
ſame manner as the beryl: one ſurface” of the divided 
part being concave, the other convex, The priſm 
Jometimes approaches to a cylindrical form, in con- 


ſequence of the great 


number of the longitudinal ſtriæ 


3 G2 


Or 
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or channels above ſpoken of. Tourmalines are met 
with of various colours: the commoneſt colour is 
black, or browniſh-black; and this is the variety 
which often is found, in compadt radiating faſciculi, 
in the granite of the Land's'End, in Cornwall; and in 
that compound rock, conſiſting of a mixture of this 
mineral and of white quartz, on which Roche-caltle 
ſtands, near Bodmin in Cornwall. - 


ELECTRIC SnoRL, or Cxyi.on TouRMALIN, Sc. 
| electricus. | 


When heated to 200* of Fahrenheit, attracting 
light bodies by one end, and repelling them by the 
other. Found in the rivers of Ceylon, in Brafil, Cal- 
tilia, the iſlands on the coaſt of France, Greenland, 
Norway, Sweden, Swifferland, and Germany, and 
near Freyburg in Saxony, in granite, gneiſs, and other 
fimilar rocks, ſometimes in amorphous pieces, but 
more frequently cryſtallized in three or nine-fided 
priſms, with four- ſided ſummits ; ſometimes in grains. 
Colour generally green, ſometimes brown, red, or 
blue: cryſtals: three, fix, or nine, ſided priſms, vari- 
ouſly truncated, with the faces uſually longitudinally 
ſtriated or:channelled; and terminating in a fla irregu- 
lar pyramid at each extremity : the number of the 
faces is different in the two pyramids ; and that which 
has the ſmalleſt number acquires by heat the negative 
or reſinous electricity; the other, the poſitive or vi- 
treous: hence the former repels, the latter attracts, 
light bodies; and, if two - cryſtals of tourmalin ſul- 
pended by a thread of. filk be preſented to each other 
in an elefric ſtate, the ſimilar extremities will repel, 
the diſſimilar will attrad, each other. The heat bell 
adapted to ſhow the electricity of the tourmalin 1s 
from about 100 to 212 of Fabrenheit. It may be 
rendered electric either by holding it near the fire, 
or. plunging .it in. hot water for two or three mi- 
nutes. . If heated above a certain point, it ceaſes to 
be electric: it heated ſtill further, it recovers its _ 

tricity 
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tricity; but with this difference, that the poles which 
were before poſitively become now negatively elec- 
trified ; and vice verſa. The elettric property ſome - 
times remains for ſeveral hours; and, if a cryſtal in a 
ſtate of electricity be broken into the ſmalleſt pieces, 
each fragment will have a poſitive and negative pole. 
Tranſparent cryſtals are moſt electric; thoſe contain- 
ing moſt iron are leaſt electric. n $2444.04 
The green tourmalin of Ceylon is ſometimes: of a 
beautiful emerald colour; whence it has been errone- 
ouſly ſuppoſed by ſome; that the emerald was indige- 
nous in that iſland ; whereas no emerald has yet been 
found there. From a ſimilar error the green tourma- 
lin of Braſil is often called the Braſilian emerald; or, 
when of a ſufficient ſnade of blue, the Braſilian ſap- 
phire. This ſpecies is laterally tranſparent, but not 
longitudinally ; chat is, the tranſparency of the tourma- 
lin is attended by this ſingular circumſtance ; that, 
generally. ſpeaking, it only takes place when the light 
is viewed in a direQion perpendicular.to the axis of 
the priſm ; even when, from the ſhortneſs of the priſm, 
its thickneſs is greater than its length. Fragments of 
cryſtallized tourmalin are frequently. found in the ſand 
of the Ceylon rivers; and the moſt beautiful ſpeci- 
mens come from that iſland. Tourmalin is diſtin- 
guiſhed from hornblende, aQinolite, thallite, the chry- 
ſolite, and the emerald, in being electric by. heat; and 
by the ſingular nature of its tranſparency, above men- 


tioned. 


OabEA V. SILICEOUS EAR THS. 


This Order includes the diamond and all other preci- 
ous ſtones, beſides the newly - diſcovered earths, 
and ſand, &c. &c. 11 85 es 
CEMuMA, RUBY, SAPPHIRE, &c. 


CONSISTING of filex and a larger proportion 
of alumine, with ſometimes a little carbonat of lime 
and oxyd of iron: meagre to the touch, of a high in- 


ternal 
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' ternal luſtre, very rarely opake, breaking into indeter- 
mivate'fragments, paraſitical, ſhining in the dark, at- 
tracting light bodies when heated by friction: not 
melting with alkalies. 
Tau ORIENTAL RusBy, Gemma rubinus. 
Very bard, ponderous, red, of a foliated texture, 
which in a contrary direction is conchoidal, not melt- 
ing or loſing its colour in the fire. Found in Brafil 
and the Eaſt Indies, principally in the kingdoms of 
Peru and Ceylon, and is, except the diamond, the 
moſt precious of all the gems. Colour carmine red, 
imes verging to violet, or between carmine and 
r red and white, or red and 
blue, or orange · red: is found in angular pieces, in 
ſmall pebbles, or in regular ſix- ſided pyramids joined 
to and oppoſed baſe to baſe: ſeldom exceeding an 
inch in ſize: when finely powdered, meliing with bo- 
Tax, though with difficulty, into a greeniſh glaſs. 
Specific gravity from g · 76 to 4283. 


| SAPPHIRE, Gemma ſapphirus. 

Very hard, ſomewhat ponderous, blue, making a 
-white ſtreak, of a ſlightly incurved lamellar texture, 
not fuſible, but loſing its colour in a ſtrong heat. 
Found in Brafil, the Indies, Perſia, Bohemia, and 
- mear Puys in Velay, ſometimes cryſtallized, ſome- 
times in rounded maſſes, the angles being worn off by 


friction, and is next in value to the ruby. Colour 


{ky-blue, or the ſhades of Pruſſian and indigo blue, 
with ſometimes white ſpecks. The cryſtals are ſtrong, 
ſhining, and exhibit a foliated texture tranſverſely 
ſtriate; they become colourleſs when heated with mi- 
crocoſmic ſalt, and emit a great light while burning. 
Specific gravity 4. Tor Az, 
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Tor AZ, Gemma topaxius. 0 


Hard, ponderous, yellow, of a foliated texture 
which is conchoidal when broken tranſverſely, not 
fufible per ſe, but loſing all its colour in a ſtrong. 
heat. Found in India, Braſil, Ruſſia, Saxony, Bo- 
hemia, &c. generally adhering: to other ſubſtances, 
though ſometimes detached with the angles worn off. 
Colour a lighter or deeper yellow, moſt commonly 
honey-colour, ſometimes verging to white or greeniſh 
Its fragments are ſometimes irregular, ſometimes 
granular or priſmatic: the priſms longitudinally 
ſtriate, ſolitary, in pairs, or in threes, diſpoſed" in a 
cruciate manner; often cluſtered, rarely four-ſided, 
reQangular, or obliquangular, more ney une- 
qually eight- ſided terminated by an irregular four or 
eight ſided pyramid, or ending in a point. It is in fu- 
ible per ſe, but melts with borax and microcoſmic ſalt 
into a clear glals. Specific gravity g'5. 


. HyacinTHy, Gemma hyacunthus, 


Hard, lamellar, of a-pecular yellowiſh-red, in four- 
fided priſms terminated both ſides by a four-fided py- 
ramid, not fuſible per ſe, but loſing its colour in a 
ſtrong heat. Found in the Eaſt and Bohemia, in the 
form of pebbles, in obtuſe-angular pieces. Colour 
yellowiſh-red with a mixture of brown: the cryſtals 
are ſmall, have a ſmooth ſurface and foliated texture: 
they are imitated by heating rock-cryſtals and putting 
them into a ſolution of dragon's blood. * 


OccipENTAL or- BRASILIAN Roux, Gemma rubi- 
cellus. 


Hard, of a reddiſh colour verging to pale yellow, 
not fuſible, but loſing its colour in a ſtrong heat. 


Found in South America; is ſofter than the true ori- 
ental rub 


y, and of a much inferior colour: fracture 
foliated, 


BAL As, 


424 NATURAL HISTORY 


BALAs, Or. SPINELL RuBy, Gemma ſpinellus. 


- Hard, of a pale red colour inclining to orange; not 
fuſible, but loſing its colour in a ſtrong heat. The 
balaſs ruby is ſo called from the word balacchan, the 
Perſian name of Pegu. In hardneſs it is inferior to 
the oriental ruby. Specific gravity g*6; primitive 
form, a regular octohedron: this is allo the form in 
which it is commonly met with. It is ſaid by Vau- 
quelin to contain, alumine 82*47, magneſia 8:48, acid 
of chrome 6:18. Cryſtals and fragments of the ſpi- 
nell-ruby conſtitute more than nine-tenths of what is 
known in commerce by the name of ſand of Ceylon. 
This ſand is a collection of various precious ſtones ſe- 
parated from the ſediment of the rivers of that iſland, 
by which they have been conveyed from the interior: 
but, as a ſeledion of the moſt valuable has already 
been made in India, where they receive their firſt po- 
liſh, cryſtals of the ſpinell of any remarkable ſize or 
beauty are rarely met with in the ſand when it is im- 
ported into Europe. The ſpinell is met with in the 
ſame ſituation with the oriental ruby, and principally 
in Pegu and Ceylon. The ſpinell is ſometimes of a 
yellow, and ſometimes. of a bluiſh colour: ſometimes 
entirely colourteſs. 


⅛d , 


AQUAMARINE, Gemma aqua- marina. 
Hard, pellucid, lamellar, pale ſea- green; not fuſible 
r ſe, breaking into trapezoidal fragments. Found 
in Braſil, India, Siberia, Saxony, and Bohemia, ſome- 
time amorphous, ſometimes cry ſtallized in equiangular 
ſix- ſided priſms longitudinally ſtriated : its longitudi- 
nal fraſture rather conchoidal, its tranſverſe fracture 
foliated. It decrepitates when heated, and is gene- 
rally a little diſcoloured, but does not melt: be- 
comes elearic by friction, when one of its ends is at- 
.traQtive, the other repulſive. Specific gravity 3˙5 
contains filex 69, alumine 13, glucine 16, oxyd of 
iron 1, lime g. EUuCLASE 
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Evers, Gemma euclaſius. | 

Hard, pellucid, iamellar, green, in fotir-ſided ob- 
lique priſms whoſe edges are vatiouſly truncate and 
whoſe faces are oblique. This ſubſtance has been' ſo 
denominated by M. Hay, in conſequence of its fe- 
markable fragility. It has the double refracting power 
to a very great degree. By the blowpipe it loſes its 
tranſparency ; and is afterwards fuſed into a white 
enamel, 3 gravity 3*'06. Contains ſilex 36, alu- 
mine 19, glucine 13, oxyd of iron 3. Of all minerals 
this is moſt eaſily divifible into lamina, There is onl 


one known variety in the form of the cryſtal of this ſub- 


ſtance: and this is very remarkable on account of 
the number of its ſides; which, when the variety is 
perfect, amount to ſeventy-eight. It confilts of a 
priſm having fourteen ſides, terminated at each extre- 


mity by à ſummit or pyramid of thirty-twe ſides. 
Found in Peru. | 


__  BzRvYLly, Gemma beryllus. it 

Hard, little different from aquamarine; of a blue- 
gteen colour, not altering its colour or fufible by heat, 
of a cotichaceous texture, which is foliated when bro- 
ken tranſverſely, in fix-fided priſms, which are uſually 
longitudinally ſtriate. Found in the mountains of 
Saxony, Siberia, &c. in quartz, granite, wolfram, and 
other matrices: its cryſtals are of various magnitude, 
ſometimes diaphanous, ſometimes pellucid, rarely foli- 
tary or in pairs, generally aggregate or faſcicted { co- 
lour approaching to green or blue, rarely to yellow. 
Specific gravity from a · 23 t0'2+782, Contains a very 
imall proportion of alumine, lime, and iron. My 

Culys80BRRYLy, Gemma chryſoberyllus © 

Hard, pellacid, green, highly ſhining internally, of 

a cotichaceous texture. Probably only a variety of 


the former. Found in Braſil and Ceylon, in round 
Vor. XIV. No. 191. gH maſſes 
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maſſes about the fize of a pea, or cryſtallized; the 
form of its cryſtals being a four - ſided rectangular priſm, 
the moſt common variety of which is an eight - ſided 


priſm terminated by fix-fided ſummits. Colour yel- 
lowiſh-green, with a ſparkling ſurface. Texture fo- 
liated, with the foliations parallel to the faces of the 
rilm: cauſes double refraftion : is infuſible by the 
lowpipe. Specific gravity g*7; contains alumine 
71:5, filex 18, lime 6, oxyd of iron 15, 


CnavsolirE, Gemma chryſolithus. 


... Hardiſh, pellucid, lightiſh, of a green colour which 
vaniſhes in a ſtrong heat, fuſible by the blowpipe and 
ſparkling when melted, of a conchoidal texture. 
Found in Braſil, Ceylon, Siberia, Tranſylvania, and 
Bohemia, in angular fragments, grains, and cryllal- 
lized. Colour yellowiſh-green mixed with brown, or 
verging to olive-green: ſurface of a fine ſplintery or 
ſcaly appearance, but ſuch of the cryſtals as have not 
been injured by friction have their broadeſt ſides lon- 
gitudinally ſtriate; but, where the ſurface has not (ut- 
fered by attrition, it has a conſiderable luſtre : the re- 
gular ſhape of its cryſtals is a ſix- ſided flattened priſm, 
terminated in fix-fided pyramids, and differs from 
rock | cryſtal- in having the pyramids more obtuſe. 
Specific gravity g*4; contains magneſia 43, ſilex 38 
oxyd of iron 19. 


The chryſolite of the moderns, the leaſt hard of 


thoſe ſtones called gems, being commonly of ſome 


ſhade of green, differs therefore, judging by its name, 


from the chryſolite of the ancients, That probably 
was either a deep-coloured variety, of the orien 
topaz, or the gem which we call the hyacinth. The 
native fituation of the chryſolite is not aſcertained. 
The cbryſolites of commerce are principally importe 
from the Levant. They appear generally in the 
ſorm of irregularly- worn fragments, with occaſions! 
traces of a quadrangular priſmatic W 
. / | BT 
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Bruce mentions an Emerald Iſland in the Red Sea; 
but ſays that the green ſubſtance he there met with 
was ſcarcely harder than glaſs. - May not this_have 
been a chryſolite, and this iſland the Topaz Iſland 
mentioned by Pliny? Jewellers have created much 
confuſion with reſpe& to the identity of the. chryſo- 
lite; having applied the term to many different ſub- 
ſtances, from a mere reſemblance in colour. 


EMERALD, Gemma ſmaragdus. 


| Hard, pellucid, lightiſh, graſs-green, when heated to 
120 of Wedgewood becomes blue, but recovers its 
green colour when cold, melting before the blow- 
pipe, of a conchoidal texture. Found in the-moun- 
tains of Egypt and Ethiopia, in Peru, Ruſſia, and 
the confines. of Perſia: colour from the perfect to 
the pale graſs green. Cryſtals hexagonal priſms, ei- 
ther perfect or truncate on the angles and edges, ter- 
minating in truncated pyramids: - texture foliated: 
fracture conchoidal: becomes electric by friction, 
but not by heat: cauſes a double refrattion: melts 
into an opake coloured maſs at 150? of Wedgewood. 
Specific gravity to 2*7 ; contains ſilex 646, alumine 
14, glucine 13, oxyd of chrome 3˙3, lime 2 66, 
moiſture or other volatile ingredient 2. This is the 
analyſis more particularly of the emerald of Peru, 
from which it appears, that this emerald of Peru only 
differs eſſentially from the beryll by containing an 
oxyd of the metallic ſubſtance called chrome. It is 
ſuppoſed that the more lively hue of the emerald is 
owing to the peculiar nature of the metallic ſubſtance 
by which it is coloured. l 
Emeralds are ſaid to have been found in Aſia, par- 
ticularly in Ceylon; and in Egypt: but it is doubtful 
whether a ſtone of the ſame ſpecies with the Peruvian 
emerald, that is, containing at the ſame time glucine 
and oxyd of chrome, was known before the diſcovery 
of America, Tavernjer ſays that the emerald is an 
zH2 occidental 
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necidental gem, imported from America to the Phi- 
lippine iſlands, and from thence into Europe, That 
which js called the Oriental emerald, and which dif. 
fers from the Peruvian not leſs in its ſuperior degree 
of hardneſs than in the nature of its conſtituent parts, 
is a green varicty of the ſapphire ; and of this nature 
probably is the gem of the late Archbiſhop of York, 
mentioned by the Dean of Weſtminſter in his Hiſtory 
of the Commerce and Navigation of the Ancients. 
This gem, engraved with a Meduſa's head of Grecian 
foulpture, was brought from Benares. The table in 
the. abbey of Reichenau near Conſtance, ſaid to be of 
emerald, was aſcertained by Mr. Coxe to be green 
fluat of lime. The famous cup long preſerved at 
Genoa under the name of Sacra Catino, and now in 
poſſeſnion of the French, is upon good grounds conſi- 

dered as.nothing more than green glaſs. 
It is nat eaſy io conjetture what was the nature of 
* of the ancients: Pliny ſays that it pol- 
d the moſt vivid of all green colours; and this 
probably migbt be faid at his time of the oriental eme- 
„ rald: bu it may be inferred from the following pal- 
ſage that the ſmaragdus was too commonly ufed, and 
its, d@menſiong wo. large, to juſtify the ſuppoſition of 
Ms being that ſubſtance. Speaking of the ſmaragdus 
he fays, * Scaipent:bus gemmas non alia gratior oculo- 
rum reſedtio eſi: ita viri dilenitate laſſutudinem, mulcent. 
The emerald is rarely of any conſiderable magnitude, 
and at the ſame time perfealy clear and free from 
tpots. It poſſe ſſes the ſame diſtinclive marks of cha- 
raster as the: beryltl. The reſemblance between them 
induced Wallerius to claſs them under the ſame bead 
beſoro ha correſpondence in their pby fical and chemi- 
cal characters bad been alcertained. Wegner hows 
euer ill conſiders them as caltin ſpecies. / 
Dbe emerald is found in confiderable abundance in 
Peru, between the mountains of New Grenada and of 
- Popayan, in the clefts and caxities: of ſchiſtoſe and 
granitic 


© OF MINERALS. Fazrns. 429 


granitic rocks. Count Bournon met with cryſtals of 
emerald in France, in a part of the fame rock where 
he found ſapphires. Brochant ſays that Dolomieu 


found a tranſparent and colourleſs emerald, in granite, 
in the iſle of Elba. ffs 


GARNET, Gemma granatus. 


Hard, ponderous, red, of unequal texture; preferv- 
ing its colour in a low heat, melting in a ſtronger heat 
into a brown opake ſpumid maſs. There are about 
fifteen different varieties, diſtributed throughout Bri 
tain, Bohemia, and various parts of Europe, Madagat- 
car, Ethiopia, India, Sirian in Pegu, &c. ſometimes 
in maſs, ſometimes cryſtallized, in innumerable varie- 
ties of black, brown, purple, red, green, and yellow: 
texture foliated : fracture commonly conchoidal: luſ- 
tre glaſſy and waxv. The colour moſt eſteemed in 
the garnet is red: but it is met with of various other 
colours; yellow, green, brown, and black. Its fpe- 
cific gravity varies from g*55 to 4.18. Primitive form 
a dodecahedron with rhombaidal faces, all of which 
are ſimilar and equal. This form, which correſponds 
with that of the cells in a bee-hive, comprehends the 
greateſt capacity under the ſmalleſt extent of ſurface. 
The eſſentially-conſtituent parts of garnet are filex, 
alumine, lime, and oxyd of iron; but the proportions 
of theſe vary conſiderably: viz. ſilex from 34 to 52, 
alumine 6 to 28, lime © to gg, oxyd of iron 10 to g6;; 
but the Sirianie and Bohemian garnet, which are moſt 
valuable on account of their tranſparency and colour, 
contain a greater proportion of iron than any of the 
other varieties: the yellow and black garnet, a greater 
proportion of lime, and a leſs proportion of alumine. 
It appears alſo, as indeed might be expected, that the 
ſpecific gravity of garnets is heightened in proportion 
i the quantity of iron contained in them. The dif- 
terence however in their analyſes renders it doubtful, 

1 whether 
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whether tbeſe ſeveral ſubſtances can be conſidered as 
of the ſame ſpecies. 

"The Oriental or noble garnet, as it is alſo called, is 
ſaid to be of a crimſon colour; the Bohemian, rather 
of a blood red: but it ſhould be obſerved that the 
term oriental has a reference rather to beauty and hard- 
. nels, than to local ſituation. The Bohemian garnet 
would indeed by jewellers be called orzental in prefe- 
rence to any other; being of a greater degree of tranſ- 

rency : hence indeed it is moſt frequently uſed in 
jewellery. In ſome inſtances the colour is ſo intenſe, 
that, to facilitate the diſplay of this, it is cut into a form 
ſomewhat reſembling the cup of an acorn, but more 
| flattened. - The Bohemian garnet is found, together 
with hyacinths and ſapphires, in alluvial diſtricts, which 
appear to have been formed by the detritus of baſaltic 
and ſerpentine mountains. Small Bohemian garnets, 
when pulverized, are ſometimes uſed as emery. Gar- 
nets are met with in moſt parts of the world ; princi- 
pally in gneiſs, and rocks of the magneſian genus. 
They are very common in the highlands of Scotland, 
and are diſſeminated in cryſtals through the ſubſtance 
of varieties of gneiſs aud granite. | But ſome ſpeci- 
mens from that quarter conſiſt of ſmall dodecahedral 
cryſtals, of a blackiſh red colour, and about the ſize 
of a pea, looſely cemented together by a dark-coloured 
fubſtance bearing no proportion in quantity to the 
garnets themſelves, which conſtitute more than nine 
tenths of the whole maſs. Some remarkably large 
eryſtals of garnet are met with in the mountains that 
ſeparate Stiria from Carinthia: they are incruſted with 
green tajc. Equally large cryſtals are found in the 
Tyrol; but without this incruſtation of talc. ' Some 

theſe large cryſtals are of a dark reddiſh black co- 
lour, and capable of receiving a poliſh ſufficiently fine 
io refleR the images of objefts from their ſurface. ' In 
ſome parts of Germany, and Bohemia, common gar- 


nets are employed as a flux in the reduttion of iron 
ore; 
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ore; a purpoſe to which they are particularly adapted, 
as they themſelves contain a conſiderable proportion 
of iron, It is a remarkable fact, that in ſome inſtan- 
ces the moſt perfectly tranſparent garnets affect the 
magnetic needle. The garnet, when of a dodecahe- 
dral form, may be diſtinguiſhed from the hyacinth of 
the ſame form, by the angle under which its faces 
mutually incline to each other, which is in every in- 
ſtance 1209; while in the hyacinth it is ſometimes 
greater, and ſometimes leſs. On the ſame principle it 
may alſo be diſtinguiſhed from dodecahedral horn- 
blende, and ſome of the varieties of ſtaurolite. It 
may be diſtinguiſhed from leucite, by its fuſibility and 
greater ſpecific gravity: from the ruby and ſpinell by 
its inferiority in colour and hardneſs, and by its fuſi- 
bility. 33 r 
There is a curious paſſage in Pliny, by which it ap- 
pears that in his time imitations of the precious ſtones 
were commonly made in glaſs, with foil, or ſomething 
analogous, placed under it: but that they might be. 
detected by their want of hardneſs, and inferior ſpeci- 
fic gravity. He makes the obſervation in ſpeaking of 
the difficulty of diſtinguiſhing real from artificial car- 
buncles, or garnets: Nec eſt aliud difficilius quam 
diſcernere hæc genera: tanta eſt in eis occaſio artis, 
ſubditis per que tranſlucere cogantur: adulterantur 
vitro, ſimillime; ſed cote deprehenduntur, ficut aliæ 
gemmæ fadtitiæ, mollior enim natura: deprehenduntur 
et pondere, quod minus eſt vitreis.” Nat. Hiſt. lib. 
xxxvii. | | 


GLUCINA, GLUCINE. 
WE place this newly-diſcovered earth here, becauſe 
it was firſt diſcovered in the beryl, and has been met 
with only in the beryl, the emerald, and another mine- 
ral lately found in Peru. The ſalts. which it forms 
with acids are highly ſaccharine ; hence the name Glu- 
cine, from the Greek N, to render ſweet. Its 


general 
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neral properties are as follow: It is white; inſipid; 
inſoluble in water; adheſive to the tongue; inſuſible; 
ſoluble in the fixed alkalis; inſoluble in ammoniac; 
ſoluble in the carbonat of ammoniac; ſoluble in al- 
moſt every one of the acids (except the carbonic and 
phoſphoric acids), and forming ſalts of a ſaccharine 
taſte; fuſible with borax into a tranſparent glaſs; ab- 
forbs one ſourth of its weight of carbonic acid; de- 
compoſes the aluminous ſalts; is not precipitable by 
well-ſaturated hydro- ſulphurets. 
The ſpecific characters of glucine, which are united 
in none of the other known earths, are: 1. Its falts 
are faccharine, and flightly aſtringent; 2. It is very 
foluble in the ſulphuric acid by exceſs; g. It decom- 
poſes the aluminous falts ; 4. It is ſoluble in the car- 
bonat of ammoniac; xz. Is completely precipitated 
from its ſolutions by ammoniac ; 6. Its affinity for the 
acids is intermediate between magneſia and alumine; 
and its parts are not agglutinated by heat, as thoſe of 
alumine are. 


OLIVINUS, OLIVIN. 


CONSISTING of the greater part filex, and a 
ſmaller proportior of alumine and oxyd of iron: found 
in baſaltes, ſhining internally, generally of a common 
form, hard, mouldering in the air: melting with dif- 
RR » 

Olivin is allied to Chryſolite. The term olivin is 
denived from its uſual fhade of colour. It occurs in 
grains or irregularly-ſpherica] particles, in baſaltic 
rocks: according to ſome, in no other fituation. It 
is very liable to decompoſition, firſt loſing its luſtre 
and then its conliftence; crumbling at length into à 
looſe earthy powder of a yellowtſh-brown ochry co- 
tour. From a knowledge of this circumſtance the 
porous appearance of ſome varieties of baſalt may 
perhaps be accounted for; the particles of olivin ori- 
ginally contained in them having been ſeparated by 
gradual decompoſition. 
Common 
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Common Orivin, or OrIVE CurysSOLITE, 
O. Werner:. 


Specific character, tinged, diaphanous, of a concha- 
ceous texture, breaking into indeterminate fragments. 
Found in Arthur's Seat near Edinburgh, in France, 
Germany, and moit parts of Europe, imbedded in ba- 
ſalt, ſometimes in the form of grains, ſometimes in 
large pieces: colour olive or yeliowiſh-green, and 
when withered browniſh or ochre-yellow : is attacked 
by digeſtion in nitric acid, and its ferruginous parts 
taken up. Specific gravity g'225. | 3 


 Hyarire, or MuLLzr's Grass, O. vitreus. 


Pellucid, pure white, of a glaſſy texture: breakin 
into indeterminate fragments, with the ſurfaces ſpheri- 
cally convex, Found in Germany, Hanover, and 
Frankfort, in rocks of trap or ſerpentine, and occurs 
in the form of grains, filaments, or rhomboidal maſſes : 
texture foliated: fracture inclining to rhomboidal : is 
generally tranſparent, ſometimes, though ſeldom, 
opake: is infuſible at 130 of Wedgewood, but yields 
to ſoda, Specific gravity 2'11, contains ſilex 57, 
alumine 18, lime 15, and a very little iron. 


FELDSPATUM, FELSPAR. 


CONSISTING of the greater part filex, ſome 
alumine and potaſh, and a very {mall quantity of lime 
and oxyd of iron: hard, lightiſh, ſhining, lamellar, 
breaking into fragments which preſent four faces, 
mouldering into argil, parafitical : not efferveſcing 
wich nitric acid; eaſily melting, without ebullition, into 
a pellucid glaſs, 5 

Felſpar ſignifies Rock-ſpar, from the German word 
fels, a rock. By ſome it is called Feldſpar or Field- 
ipar, from the German word feld, a field; cryſtals of 
it being often found diſperſed over open tracts of 
country. It is ſufficiently hard to ſcratch glaſs, and 

Vor. XIV. No. 191. 31 ſtrike 
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ſtrike fire with ſteel. Plioſphoreſcent, and eleQric 
(though not eaſily) by friction. It has a double re- 
frafting power. Specific gravity varies from 2-4 to 
259. Primitive form, an irregular obliquely-angled 
parallelopiped. It occurs both cryſtallized and amor- 
phous. Sometimes uninterrupted maſſes of felſpar 
are met with in the form of rocks or mountains ; but 
moſt commonly it is a conſtituent part of other rocks, 
particularly granite and porphyry. 

Felſpar is often remarkably diſpoſed to undergo a 
ſpontaneous diſintegration; which there is reaſon to 
ſuppoſe, in ſome inſtances at leaſt, depends on a pre- 
vious alteratipn in the nature or proportions of its 
component principles. "This alteration is thought by 
Werner to have been effected by the loſs, either par- 
tial or entire, of the potaſh naturally contained in it. 
And this opinion is fupported by the obſervation that 
felfpar 1s, often, leſs fubible in proportion to its ſtate 


of difintegration; and that thofe ſelſpars in which a 


oonſiderable proportion of potaſh is preſent are very 
fofible. Some have thought that the difintegration 
on expoſure to the atmoſphere : but Mr. 
Jameſon obferved, at great depths in the mines of 
Freyberg, beds of gneiſs completely ſheltered from the 
action of the weather, in which the felſpar was en- 
tirely diſintegrated. Perhaps this altered ſtate of fel- 
ſpar may be referred, as Mr. Davy has ſuggeſted with 
reſpe@ to the ſpontaneous alteration of mineral ſub- 
ſtznces in general, io the agency of electricity. 

The fetfpar of the white granite in many parts of 
Cornwall occurs in a completely difintegrated Rate. 
Here and there indeed the proceſs has not advanced 
ſufficiently far to deſtroy the coheſion of the particles 
of the felfpar, though its ſubRance is fo far ſoftened as 
 eafily to yield to the knife like ſteatite: but upon the 
whole it is in a looſe earthy ſtate. In the neighbour- 
hood of St. Auſtle there is a tin mine, or rather quartj, 
in which the different ſtages of this proceſs may - 

trace 
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traced very ſatisfaftorily. . The altered ſtate of the 
felſpar renders the granite of this quarry ſo friable that 
it is very eaſily removed; and hence the veins of tin 
ore by which it is interſeQed are not followed in the 
uſual manner by means of ſhafts and levels; but the 
granite is quarried like free-ſtone, and the ore is ſepa- 
rated by the proceſs of ſtamping and waſhing. In 
ſome parts of the quarry the diſintegrated felſpar oc- 
curs in diſtin patches, and may be eaſily detached 
without any pafticles of the quartz; with which it is 
in general intimately mixed: but at all times it may 
be ſeparated by ſimply ſtamping the granite, and dif- 
fuſing it through water. The particles of tin ore and 
of quartz very ſoon ſubſide, in conſequence of their 
greater bulk or ſpecific gravity; and the ſupernatant 
water, together with the felſpar ſuſpended in it, is 
drawn off and conveyed to pits, &c. excavated for 
the purpoſe. By degrees the felſpar ſubfides; and, 
the water being again drawn off, a white ſediment is 
left of the conſiſtence of paſte: if this be dried it con- 
tracts into a ſoſt earthy maſs of a very white colour, 
and in appearance and general characters cloſely re- 
ſembles a very pure natural clay. This proceſs. is 
analogous to that by which whiting is prepared from 
chalk. The ſelſpar thus ſeparated is extenlively em- 
ployed in the manufatture of porcelain. 


Cosi FETLSPAR, or PETRILITE, F. cubicum. 


Reddiſh-brown, of a glaſly luſtre, and ſomewhat 
ſplintery fracture, breaking into cubic fragments which 
are not ſpecular, falling ſpontaneouſly into cruſtoſe 
fragments, Found, though rarely, in Saxony, of a 
common form, diaphanous or ſomewhat opake: frag- 
ments cubic or inclining to that form, the faces of 
which are not poliſhed: 1s very brittle, and at 1609 of 
heat whitens and concretes without any farther ſign 
of fuſion. 8 
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Common FELSsPAR, F. vulgare. 


Of a glaſſy luſtre and foliated texture, breaking into 
rhomboidal fragments with four ſpecular faces. There 
are many varieties, differing chicfly in the form of 
the cryſtals. Common felſpar is found every where 
in primitive mountains, forming a part of granite, por- 
phyry, and gneiſs, rocks; compact, ſolid, and incorpo— 
rated with other ſubſtances; and generally moulders 
into a kind of porcelane clay: colour generally fleſh- 
colour, bluiſh-grey, yellowiſh-white, milk-white, or 
browniſh-yellow, rarely blue or olive-green, very 
rarely black: texture in {traight ſhining foliations, 
croſs fracture uneven: when heated, the cryſtallized 
kind often decrepidates: it is leſs bard than quartz, 
but ſtrikes fire with ſteel. | 


LABADORE FELsPAR, F. variable. 


Of a vivacious luſtre, refletting various colours in 
certain poſitions of light, of a foliated texture, break- 


ing into rhomboidal fragments with four ſpecular faces. 


Found on the Labradore coaſt, the Ifland St. Paul, 
and 1n various parts of America and Europe, in round 
maſſes and detached, and often containing ſhorl, mica, 
and pyrites. It is called opaline felſpar from a re- 
markable play of colours, vihble, as it were in its in- 
terior, when held in particular directions: the moſt 
conſpicuous colours are blue, green, purple, and 
orange-red; the intenſity of theſe altering according 
to the alteration of the. diredion in which the ſtone is 
held. 


Puk E FELSs PAR, or Moons ToNE, F. lunare. 


Pellucid, white, of a high luſtre, and ſtraight la- 
mellar texture, breaking into rhomboidal fragments. 
Found in Ceylon and Swiſſerland, Bohemia and Sax- 
ony, in ſolid maſſes and alſo cryſtallized; the cryſtels 


rhomboidal, of irregular angular broad * co- 
| umns 
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lumns terminating in pyramids and in reQangular ſour- 
ſided plates: colour white, with ſometimes a ſhade of 
yellow, green, or red, the ſurface often refleCting iride- 
ſcent colours: the fragments often appear ſtriated. 
This ſpecies is ſometimes called Adularia, from Adula, 
anoldnameof one of the heights of St. Gothard; where 
it was diſcovered in the fiſſures of rocks of gneils and 


micaceous ſchiſtus. It is called moon- tone from its 
colour and ſoft luſtre, 


CAr's Eve, F. oculus cati. 


Diaphanous, of an imperſectly-foliated texture, ex- 
hibiting parallel fibres internally, breaking into ſome- 
what irregular fragments. Found in Ceylon and' Si- 
beria, of a nearly {quare figure, with ſharp edges and 
a good deal of brilliancy : colour grey, with a tinge 
of green, yellow, or white; in certain poſitions reflet-- 
ing a ſplendid white like the eye of a cat; ſometimes 
brown with a yellow or red tinge: its texture is ſo 


compact, that the foliations are hardly diſcernible, and 
is lo hard as to ſtrike fire with ſteel, 


PYROMACHUS, FLINT. 
CONSISTING principally of fitex, with a very 


ſmall portion of alumine and oxyd of iron, and fre- 
. quently a liule carbonat of lime: hard, ſemitranſpa- 

rent, lightiſh, of a conchoidal texture, breaking into 
indeterminate very acutangled fragments, rarely ſepa- 
rating into concenirically cruſtoſe fragments, with 
hardly any luſtre, found chiefly in ſtratarial mountains, 
and rarely forming ſtrata itſelf: not fuſible per ſe be- 


tore the blowpipe. There are five ſpecies, of which 
we ſhall only deſcribe 


Common Brack FIINT, P. cretaceus. 


Tinged, ſemitranſparent, of a perſectly conchoidal 
texture, Found in Britain, France, Denmark, and 
other European countries: colour varying from 


honey- 
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bhoney- yellow to browniſh-black, with variations oſten 
1s the ſame ſpecimen in the form of veins, ſtripes, 
clouds, or dots. When two pieces are rubbed ſmartly 
together, they phoſphoreſce and emit a peculiar odour: 
when heated it decrepitates, and becomes white and 
opake, Specific gravity 2630. Contains filex 98, 
lime og, alumine ©'25, oxyd of iron o'25, water 1. 
Flint, then, as appears by the foregoing analyſis, is 
nearly a pure natural form of filex. In this country 
It occurs either in thin ſtrata diſpoſed horizontally in 
chalk; or in looſe beds of a coarſe gravel. In the 
former inſtance, it is in the, maſs of a dark grey or 
nearly black colour; when in thin ſragments, of a 
light grey with a confiderable degree of tranſparency: 
reduced to powder, it is nearly white. Externally 
has a ſuperficial coating of an opaque white colour; 
but it does not ſeem clearly aſcertained of what nature 
this ſubſtance is: whether a particular ſtate of chalk in 


its paſſage imo flint, or an altered ſtate of the flint it- 


ſelf. By expoſure to the changes of the weather, flint 
loſes its black colour, and becomes ochry; probably 
in eonſequence of the farther oxydation of the iron 
Originally contained in it: and hence the colour of 
thoſe beds of gravel met with in the vicinity of Lon- 
don, and all thoſe diſt ricts where ſtrata of chalk occur; 
theſe beds being principally made up of fragments of 
the common black flint, altered by expoſure to the air, 
&c. Entrocbi and varieties of the echinus occur in 
a ſoſſile late imbedded in flint; the ſubſtance of thoſe 
ſoſſile bodies being at the ſame time of a flinty nature: 
ſometimes the ſhell of the echinus is calcareous, but 
ſo far changed from the animal ſtate as to be of a ſparry 
ſtructure; and in theſe caſes the cavity is filled with 
flint. Hollow nodules. of flint occur occaſionally, 
partly filled with -a white crumbling ſubſtance, re- 
iembling chalk in its appearance; but not always el- 
ſerveſcing with ap acid. Sometimes the cavity of 


theſe nodules las a bliſtered ſurface, as if the flinty 
a matter 
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matter had been depoſited ſtalactitically: in this cefe 
the appearance of the bliſtered part is very like cal- 
cedony. Pear-ſhaped maſſes of flint are ſometimes 
met with, bearing no mark of an organic origin with 
the exception of their ſhape: and 1n fome inſtances 
theſe are penetrated in various direQtions by tubular 
cavities ſomewhat reſembling the cavities formed in 
limeſtone by the pholas. The flint of the chalk ſtrata 
in the neighbourhood of Wantage has often a flat- 
tened form; and conſiſts of two plates attached to each 
other imperſectly, much after the manner of the outer 
and inner plates of the thick bones of the human cra- 
nium. In ſome inſtances it bas an irregularly-ſtrati- 
fied appearance; and is frequently of a light grey co- 
lour, Mr. Kirwan ſays that one bundred and twenty- 
fix ſilver coins have been found incloſed in flint, in 
Denmark; as alſo an iron nail, at Potſdam. 

Two very oppoſite opinions are entertained at the 
preſent day reſpecting the origin of flint as it occurs 
in ſtrata of chalk : one, that it has been depoſited there 
by aqueous infiltration of the ſiliceous particles; the 
other, that it has been forcibly injected while in an 
ignited and liquid ſtate between the ſtrata of the chalk. 
Werner's idea is, that during the depoſition of chalk, 
air was evolved; which, in endeavouring to eſcape, 
formed irregular cavities that were afterwards filled up, 
by infiltration, with flinty particles. Mr. Kirwan en- 
tertains the ſame idea reſpecting the infiltration of 
flint; and in ſupport of his opinion obſerves that chalk 


ts conſtantly found to contain more or leſs of minute 
bliceous particles. 


PETROSILEX, ROCK-FLINT, or CHERT. 
CONSISTING of the greater part flex, about 
twenty-two per cent. alumine, and ſix per cent. carbonat 


of lime: hardiſh, ligbtiſh ; found in primeval and ſtra- 
uhed mountains, without luſtre, breaking into indeter- 


minate 


EDS» 
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minate fragments, of a ſplintery texture: melting be- 
fore the blowpipe. There are three ſpecies. 


Cuxxr, or HoxNSsTON E, P. opacus. 


Nearly opake, of a common form. Chert is 
properly a ſpecies of flint, which occurs in irregu- 
lar veins and patches in the ſubſtance of common lime- 
ſtone; and is often not ſufficiently defined in its cha- 
radter to be recognized at once by the eye from the 
limeſtone containing it. From being incorporated 
with the ſubſtance of the rock containing it, and never 
occurring in diftin& nodules, like the common black 
flint, it has been called petrofelex, or rock- flint. The 
chert met with in the limeſtone of Derbyſhire is often 
of a light bluiſh grey colour: ſometimes it is of a jet 
black. Chert has been called a not-yet-matured agate, 
and ĩis occaſional appearance juſtifies the term; though 
perhaps it may with more propriety be claſſed as an 
imperfett calcedony. There are four varieties, which 
are found in Sweden and Germany, forming veins and 
beds of mountains. Colour uſually blue-grey, ſome- 
times grey, blue, and green of various ſhades. By 
breathing on it, it diſcovers an earthy ſmell, and is 
ſometimes ſo hard as to ſtrike fire with ſteel : it de- 
compoſes ſooner than flint, and does not take ſo high 
a poliſh : in the fire it decrepitates and whitens. 


JASPIS, JASPER. 


CONSISTING of filex, a ſmaller proportion of 
alumine, and a ſmall quantity of oxyd of iron, with 
generally alittle magneſia and potaſh : bardiſh, opake; 
breaking into indeterminate fragments, of a conchoi- 
dal texture, lightiſh, ſometimes detached, ſometimes 2 
principal ingredient of ancient mountains, of a com- 
mon form: loſing its colour in the fire. 
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EcYPTIAN PzzBLE, J. Agyptia. 


Of a dull colour, varied with differently- coloured 
concentric 


A 
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concentric ſtripes or layers, and black dendritical fi- 
gures. Found near Suez in Egypt, and ſometimes in 
Hungary and Lorraine, generally in longiſh oval flat- 
tiſh pebbles, and enveloped in a coarſe rough cruſt: 
colour a liver-brown, glittering when broken, the 
fragments irregularly angular and opake, and taking a 
fine poliſh: the concentric ſtripes or layers are vari- 
ous ſhades of yellow; reddiſh, green, or white, but the 
dots and dendritical figures are always black: fracture 
conchoidal: when heated it does not decrepitate. 
Specific gravity 2'6. It is made into vaſes, ſnuff- 
boxes, and other ornaments. | 


STRIPED Or RiBBAND JASPER, J. faſciata. 


In differently- coloured alternate parallel layers, 
without luſtre internally, of an imperſectly conchoidal 
texture. Found in Siberia, in Saxony near Gnant- 
ſein and Wolftitz, and particularly fine at Ural, in 
large amorphous maſſes forming long-layers: colours 

ellowiſh, greeniſh- grey, ochraceous, iſabella yellow, 

rowniſh- red, pale or dark fleſh- red, mountain or dark 
green, generally diſpoſed in parallel layers which are 
commonly ſtraight, rarely curved, ſeldomer in oblong 
ſpots. - When broken it exhibits a dull imperfectly- 
conchoidal ſurface, and is ſometimes ſemi-tranſparent 
on the edges. It takes a high poliſh. . 


PorcELLANE JASPER, J. porcellana. 

Hard, rifty internally, of an imperfealy-conchoi- 
dal fracture. This ſpecies is found in large compact 
layers, and frequently. between the fiſſures of baſaltes, 
in Bohemia and Saxony; has an arid appearance when 
broken, like dried clay, and is full of cracks or ſlits; 
= is ſuppoſed to have been altered by the action of 

wy 


ba couuon-JAs PER, J. vulgaris. 
Hardiſh, ſhining or poliſhed internally, of one uni- 
Vor. XIV. 2 3 K 8 form 
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fotm colour, or veined or ſpotted. Found in Ger- 
many, Saxony, Sileſia, Hungary, &c. in large eom- 
paQt maſſes, ſometimes coarſely interſperſed in alter- 
nate layers with other ſtones, and often in obtuſe an- 
gular pieces: colours different ſhades of black, white, 
yellow, red, brown, and green; often variegated, ſpot- 
ted, or veined, with ſeveral colours: is frequently en- 
riched with iron and gold ores, and admits a fine po- 
Iſh: fradure conchoidal, or ſometimes imperfeRly 
foliated. Specific gravity from 2:53, to 2:70. | 

Mood Faſper. This variety is ſo called from its ge- 
neral appearance, which often very accurately reſem. 
bles petrified wood. In ſome caſes this appearance is 
the reſult of the original formation of the ſubſtance: 
in others it ſeems to have arifen from the actual depo- 
ſition of filiceous in the place of vegetable matter, 
The following diſtindive mark has been given by 
which to aſcertain the real origin of this jaſper. In 
petrified wood not only the concentric circles of the 
original vegetable are preſent; but alſo the veſſels or 
fibres which extend from the centre towards the cir- 
cumference. The ſmooth Turkey hone-ſtone is made 
of this variety of jaſper, which is found in Bohemia, 
Hutygary, &c. and in Siberia: bat the matrix of it is 
not known. Maſſes cloſely reſembling trunks and 
branches of trees occur in great abundanee diſperſed 
over the {andy diſtricts of the northern part of Africa. 


LAZULUS, LAPIS LAZULI... 

' CONSISTING of ſilex, with a leſs proportion of 
alumine and carbonat of lime, and a ſmall quantity of 
ſulphat of lime and oxyd of iron: opake, hardiſn, blue, 
denſe, without imernal luſtre, breaking into indeter- 
minate fragments, producing a white powder when 
pounded: neither loſing its colour nor efferveſcing 
from acids ſprinkled on it, melting eaſily in the fire 
into a frothy flag. There is but one ſpecies, called 

Lazulus Orientalis, the Cuprum jazali'of In. 
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It is found, on the confines of Siberia, Tartary, and 
China, generally in ſolid maſſes, and uſually full of 
veins of quartz, limeſtone, and pyrites; colour ſky- 
blue, often with white or yellow ſpots. or veins : if cal- 
cined, it efferveſces a little with acids, and forms with 
them a gelatinous maſs: it retains its colour a long 
time in the fire, but at laſt becomes brown: when 
boiled in concentrated vitriolic acid, it difſolyes 
ſlowly, and loſes its colour. Specific gravity from 
276 to 2:94: contains ſilex 46, alumine 145, carbo- 
nat of lime 28, ſulphat of lime 6:5, oxyd of iron g, 
water 2. It is the pierre d azur of Brochant and other 
migeralogiſts, from its blue colour; but, according to 
Haiiy, the Arabians call this mineral by the name of 
azul; and hence the term laauli. The blue colour of 
lapis lazuli was formerly ſuppoſed by moſt mineralo- 
giſts to be owing to the preſence of copper; of which 
however not the leaſt particle is contained, as appears 
by the foregoing analyſis. Wallerius thought that it 
was coloured by ſilver; but this is alſa a miſtake. 
Lapis lazuli frequently contains iron pyrites, diſſemi- 
nated through its ſubſtance in ſpecks and veins, It 
has not yet been found cryſtallized. Io the mals, this 
ſubſtance is uſed for ornamental purpoſes; when ſepa- 
rated from the matrix in the ſtate of powder, it is 
uſed as a pigment, and is called ultramarine: Baccius 
ſays it is probably ſo called becauſe it exceeds the co- 
lour of the ſea; but this etymology ſeems fanciful: 
perhaps it was ſo called in conſequence of its being 
imported into Europe from beyond ſea; for according 
to Jameſon it has not been met with in Europe except 
among the ruins of Rome, The colour is prepared 
by calcining the mineral, pounding, and waſhing it; 
and colleſting the ſediment. 

Tavernier ſays that it is found near Thibet. Ac- 
cording to Mr. Kirwan it is found only on the confines 
of Siberia and Tartary, or China; and lately, as is re- 
ported, in America, It was called Cuprum lazuli by 
3 K 2 Linnæus; 
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Linnæus; but is diſtinguiſhed from blue copper ore 
by retaining its colour in an ordinary heat. Gmelin 


calls it Lazurus, and places among the Calcareous 
Earths; Dr. Turton has removed it. 


SMIRIS, EMERY. 


CONSISTING of alumine, filex, and a large 
quantity of iron: very hard, of a common form, 
opake, attracted by the magnet, red when powdered: 
not fuſible per ſe. There is but one ſpecies, called 

Smiris poliens. Found at Guernſey, and in Ger- 
many, Italy, Spain, and in the iſlands of the Archi- 
pelago; but is uſually imported from the iſle of Naxos, 
always in ſhapeleſs maſſes, and mixed with other mi- 
nerals. Colour greyiſh-black ; when reduced to poy- 

der, reddiſh-grey : has a granular texture, and is ſo 
bard as to cut all ſtones except the diamond, upon 
which account it is principally uſed in powder for po- 
liſhing metals. In the working of gems, and it is even 
employed in cutting the hardeſt of them, as the ſap- 
phire and ruby, emery is mixed with water: in the 
working of metals, it is mixed with oil; probably to 
prevent their ruſting. 


CIRCONIUS, ZIRCON, or JARGON. 


CONSISTING of ſilex, a more than double pro- 
portion of circonia, and a very ſmall quantity of 
metallic oxyd, partly of iron, partly of nickel: very 
hard, ponderous, imitating the diamond in its luſtre, 
paraſitical, foliated with the foliations incurved, cryſ- 
tallized: not fuſible per ſe. 823 
Circonius Zeylanicus, called alſo mock-diamond, is 
the only ſpecies; found in Ceylon, in ſmall irregular 
grains, or cryſtallized in four-fided reQtangular priſms 
terminated each fide by a four-ſided pyramid, or in 
double four-fided pyramids. Colour grey, greeniſh, 
yellowiſh-brown, reddiſh-brown or violet: ſtrongly 


ſemitranſparent, ſometimes opake : ſcratches glaſs, and 
is 
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is not altered by the heat in which the diamond is 


conſumed. Specific gravity 4.416; contains circonius 
68, filex g1'5, nickel and iron 0:5. This earth is 
found in one other ſubſtance only, viz. the byacinthy 
p. 423+ 


AMARUS, BITTER EARTH. 
CONSISTING of ſilex, a ſmaller proportion of 


magneſia, a very ſmall quantity of alumine and car- 


bonat of lime, and ten per cent. of oxyd of iron: 
bard, tenacious, ſubopake, a little greaſy, green, of a 
ſplintery texture, breaking. into indeterminate frag- 
merits, of a common form: not fuſible per ſe. 
Amarus Amazonicus, the only ſpecies, is found in 
the Eaſt, New Zealand, and the Helvetic and Subau- 
dic mountains, ſometimes detached, ſometimes form- 
ing vaſt maſſes: colour green with a caſt of blue, and 
in the prominent point of the fragments inclining to 
milk-white. By the inhabitants of the Eaſt and New 


Zealand it is faſhioned into various ornaments, veſſels, 
and arms. | 


4 * 


LYDIUS, LYDIAN STONE. 
CONSISTING of filex, a ſmall quantity of lime, 


magneſia, oxyd of iron and inflanimable matter: hard, 


lightiſh, opake, compaRt, cinereous, black or greeniſh- 
black, ſlaty, of a common form, breaking into inde- 


terminate fragments, detached or conſtituting moun- 
tains: not fuſible per ſe, 


SILICEOUS LYDIAN STONE, L. ſiliceus. 


Subopake, of a ſplintery fracture, without internal 
luſtre, Found in various parts of Europe, in blocks 
and amorphous maſſes of various ſizes, and very often 
in che beds of rivers: colour blackiſh-grey or green- 
ſh, oſten interſected with veins of grey quartz or 
blood-red iron-ſtone. 

(chiltus, the ſtrutture of which is ſo compatt that the 


ſchiſtoſe 


This is a variety of primitive 
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ſchiſtoſe character is often not diſtinktly perceptible, 
except in great maſſes; its texture in particular paris 
is as cloſe as flint: and hence the term fſiliceous ſchiſtus 


is applied to it. 


GENUINE Lypian STONE, BASANITE, or Toucu- 
 8TONE, I. genuinus. 


Of an even texture, ſometimes approaching to the 
conchoidal, ſhining a little internally. Found in the 
river Tmolus in Lydia, and in various parts of EU- 
rope, detached or in maſſes, and is commonly inter - 
ſetted by veins of quartz: colour dark greyiſh-black; 
Its powder black. Specific gravity 2:596. It is cal- 
led baſanite from its occaſional uſe in aſſay ing the pu- 
rity of gold and filver. The uſe of the touch-ſton? 
for the purpoſe of aſcertaining the degree of purity 
of gold and ſilver is ſpoken of frequently in the wri- 
tings of the ancients. Theophraſtus gives an accu- 
rate deſcription of its uſe; and deſcribes an apparatus 
very analogous to the touching-needles of the preſent 
day; by which, in employing various artificial alloys 
as a ſtandard of compariſon, the purity of gold was 
readily aſcertamed by the colour of the ſtreak im- 
preſſed on the ſtone. Black compact baſalts, and 
even dark coloured limeſtones, * vr uſed as touch- 
ſtones. 


- CHLOROGRANATUS, GREEN EARTH. 


CONSISTING of filex, a large proportion of 
oxyd of jron and carbonat of lime, with frequently 
alumine : hard, never opake or ſubopake, cryſtallized: 
eaſily fuſible in the fire. There are two ſpecies. 


TauE GREEN EARTH, Chi, verus. 


Green, becoming honey-yellow in a white heat. 
This occurs in double eight- ſided pyramids, augment- 
ed at each point by another three-ſided pyramid ; but 


ſometimes in ſix- ſided priſms, terminating each ſide in 
a 
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a three-ſided pyramid. Both varieties are found in 
Bohemia, Saxony, and Franconia. Colour from leek 
to olive-green, ſometimes diaphanous, ſometimes pel- 
lucid, and often forms entire ſtrata with layers of clay: 
frequently contains a fourth part of iron, and is uſed 
as a flux in iron-furnaces. Specific gravity 375. 


The other ſpecies, Chl. dubius, may probably not 
belong to this genus. 


ARENA, SAND. 5 
GENERIC characters, Conſiſting of comminuted 
ſiliceous ſtones: rough, hard, dry, in minute diſtinct 


granulations, not penetrable by water: not fuſible pet 
ſe, but melting with ſoda into glaſs. 


I. Originating from comminuted Flint- ones. 
S1LiCEOUS SANDy Arena ſilicen. . . 


Compoſed of fragments of flint. The only ſpecirs 
in this diviſion. It is found in Buckinghamſhire and 
ather places. | | 


II. Compoſed of commited quartz. 
| Grave, Arena ſabulum. 

Confiſting of angular unequal large gtains. Found 
every where on barren rocky mountains, and is pto- 
duced by granite which has mouldered from expoſure 
to the air; it is frequently found mixed with particles 
of mica, felſpar, and argil. 


WT - * 
3.2/4 


WI TI NO SAND, Arena micacen. 


Shining with numerous interſperſed ſmall ſcales of 
mica, reſembling thin plates of gold or filver in co- 
lour and luſtre, Found in Sweden and Germany, 
and in the iſland Caſſerita; and is compoſed of com- 
minuted granite, and other like tones. It is the land 
uſed to dry up the ink on newly- written letters. 


Common 
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| Common Sax, Arena ruſtica. 


Conſiſting of roundiſh unequal largergrains. Found 
every where in Europe, principally upon ſhores, and 
contains ſome lamellar particles apparently of quanz, 


Dusr Sax p, or Gz1T, Arena glarea. 


In very minute grains mixed with pulveriſed alu- 
mine. Found on barren commons and heaths: is ver) 
eaſily blown about when dry, but when wet is rather 
plaſtic and yields to the preſſure of the hand. It is 
_ uſed in the beds and moulds where metals are 
call, 


Qu1cksanp, Arena mobilis. 


In very minute round tranſparent white grains. 
Found in the ſea and adjacent waſtes, and is alſo thrown 
out from ſprings: when dry it is ſo light as to be 
driven about by the winds and collected into ſand- 
banks, and often taken up in vaſt maſſes by whirlwind, 
overwhelming and ſuffocating travellers and even 
whole villages: it is kept compa by the roots of the 
Elymus arenarius, Arundo arenarius, Triticum repens, 
and ſome ſpecies of willow. * 


QUARTZUM, QUARTZ. | 

. CONSISTING of filex, about fix per cent. of 
alumine, and one of carbonat of lime: hard, lightiſh, 
brittle, ſhining internally, breaking into indeterminate 
fragments with acute margins, more commonly parali- 
tical, found in mountains of all ages, mouldering in 
the air: not melting by fire alone, but with ſoda run- 
ning into a hard pellucid glaſs. It is ſufficiently hard 
to ſcratch glaſs, and ftrike fire with ſteel; but yields 
to the file; has a double refracting power, is phoſpho- 
reſcent by friction, with a peculiar empyreumatic ſmell. 
Quartz, whether diſtinRtly cryſtallized or not, for 


the moſt part occurs in veins; though theſe arc 
ſometimes 
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ſometimes ſo large as to aſſume the appearance of 
mountainous maſſes. It has in general a vitreous ap- 
pearance when broken; and this is ſometimes joined 
with an unQtuous luſtre that has given riſe to the terms 
Quartzum pingue, Quartz gras, &c. The common 
form of quartz cryſtals is, when completed, a fix- 
ſided priſm; terminated at each extremity by a ſix- 
fided pyramid: but as the cryſtals frequently projet 
from the matrix containing them, ſo as only to exhibit 
a part of the priſm with the pyramid attached to it, 
double pyramidal cryſtals with an intervening priſm do 
not often occur. Where they do occur, they ate 
either ſimply aggregated, as in ſome of the varieties 
of the mineral called ſinople; or entirely imbedded 
in the matrix contaihing them, as in deaf me granite 
and other rocks. The ſurfaces of the prilm ate often 
tranſverſely ſtriated, while thoſe of the pyramid are to 
the eye perfectly ſmooth. In general the length of 
the priſm is greater conſiderably than that. of the py- 
ramid. In ſome inſtances the priſm is ſo ſhortened, 
as to be ſcarcely perceptible; and then the form re- 
ſembles that of two fix-fided pyramids, joined baſe to 
baſe: but it very rarely happens that the priſm is ab- 
ſolutely wanting, though the eye cannot diſcover it. 
Cryſtals approaching to this form, and of a very re- 
markable degree of tranſparency, occur in the iron- 
ſtone found near Briſtol: they are called Briſtol dia- 
monds, | | 

Although the greater number of quartz cryſtals are 
varieties of the form above deſcribed, yet from the 
mutual diſproportion of the different fades of the priſm 
and pyramid, the reſemblance is often ſo much ob- 
ſcured, that the real form cannot eaſily be traced. 

ometimes two oppokite ſides of the priſm are ſo much 
broader than the other four, as to give the cryſtal a 


tabular form: ſometimes the area of one of the ſides + 


of the pyramid is larger than that of the other five 
taken together; and the area of the fide immediately 
Vor. XIV. No. 191. 3 L adjoining 
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adjoining is not only the ſmalleſt of all, but ſo ſmall 
as to be ſcarcely perceptible. In ſome inſtances the 
faces of the pyramids are alternately large and ſmal]: 
in which caſe the large faces are pentagons; the ſmall 
faces, triangles. But in all theſe variations ariſing from 
a difference in the ſize and form of the ſurfaces, the 
mutual inclination of the ſides of the priſm conſtant]; 
takes place under the ſame angle. Cryſtallized quart 
does not eaſily admit of mechanical diviſion ; but ac- 


cidental fractures ſometimes exhibit in a very diſtind 


manner the direction of the cryſtalline laminæ. There 
are twenty-four ſpecies, of which the following are the 
chief. | 


Finxous QuarTz, Qu. fibroſum. 
Diaphanous, whitiſh, fibrous, with the fibres thicker 
and parallel; of a common form. Found on the 
Carpathian mountains in Hungary, and near Rabil- 
chau in Sileſia; exceeding rare. 


CerLutar QUaARTz, Qu. celluloſum. 


Lamellar, with the plates contiguous, placed at va- 
rious angles with each other and forming cells, of a 
common form. There are ſeven varieties, differing in 
the form of the cells. Found in Siberia near Catha- 
rinopolis, in Hungary near Chemnitz and Neoſolium, 
in Bohemia near Joachimſthal, in Saxony near Schnee- 
burg and Freyburg, and in the Palatinate: colour 
ſometimes white, ſometimes more or leſs tinged with 
oxyd of iron. 


LaMELLAaR QUARTZ, Qu. lamelloſum. 


Lamellar, with the plates parallel, of a common 
form. Found near Chemnitz in Hungary, and in the 
mines of Bohemia: colour milk-white, white, violet, 
or brown: rarely yellow and blue: the foliations are 
ſometimes very thin, and coinpatted together. 


GRANULIAR 


3D „ - 
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Grxanutar QuARTZ, Qu. granulare. 


Separating into granular fragments. Found com- 
monly in ſmall grains, ſometimes detached, ſometimes 
compaRted together, in Norway, Spain, France, and 
Saxony : colour white, variegated, greeniſh, red, or 
yellow-brown: the grains are ſometimes ſo diſpoſed 
as to reflect a fine ſplendour when poliſhed. 


STALACTITIC QUARTZ, Qu. ſtallatitium. 


Gradually depoſited by water impregnated with par- 
ticles of quartz, and often covering other bodies as 
with a bark. Found at Breiback on the Hackſburg 
in the biſhopric of Cologne, in Iceland, Sweden, and 
Hungary: colour diaphanous, generally white, ſome- 
times yellowiſh or reddiſh ; and appearing in the form 
of ſolid or hollow cones, or in that of roſes, cauli- 
lowers, grapes, &c. 


PRAsE, or PEzLLUC1D QUARTZ, Qu. praſius. 

Leek-green, diaphanous, of a coarſe ſplintery tex- 
ture. Found at Schwartzenburg in Saxony, in Fin- 
land, Siberia, and Bohemia; either in irregular maſſes, 
or cryſtallized in ſix- ſided pyramids, or in ſmall ſix- 
ſided tables ſuperimpoſed one on the other, ſometimes 
in ſlender needle-like cryſtals: colour green of various 
degrees of denfity, whence the name; ſometimes yel- 
lowiſh or bluiſh green: when broken it is ſhining, 
and of a coarſe ſhivery texture, ſometimes approach- 
Ing to the imperfectly-ſmall conchoidal : admits a de- 


gree of poliſh, and is frequently numbered among the 
gems. 


Couuox QuaRTz, Qu. pingue. 

Of a common 4orm, ſlightly greaſy to the touch, 
approaching to the minutely-conchoidal texture, not 
falling ſpontaneouſly into fragments. The three va- 
tienes are, 1. pellucid; 2. diaphanous ; g. coloured. 


3L2 They 


* 
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They are all found diſtributed in moſt parts of the 
globe, frequently in the native oxyds of metals and 
minerals, ſometimes forming whole rocks, and ſome. 
times in beds and veins; of various degrees of tranſ- 
parency and colour, but generally white or greyiſh. 


BRISTOL DianonD, Qu. pſeudadamas. . 


Of a conchoidal texture, in a double ſix-ſided py- 
ramid, not ſtriate. There are ſeven varieties; they 
are found near Briſtol and Buxton, in Cornwall, Der- 
byſhite, and Northumberland, and various parts of 
Europe: colour moſtly white, ſometimes reddiſh or 
blackiſh ; rarely hollow within: the cryſtals ſometimes 
detached, ſometimes cluſtered and adhering together 
in various forms. | 


Carousrss Quartz, or Rocx-CRVYSTAL, Qu. 
cryſtallus. | 
White, pellucid, of a conchoidal texture, in a fix- 
bded.yaniverſely-ftriate priſm. There are thixty-five 
varieties, ſome or other of which ate found in almoſt 
every part of the globe, particularly in alpine ſitus- 
tions, and. almoſt, exclufively. confined to primitive 
rocks, elpecially. granite and mica ſlate. Colour vs 
rious ſhages of white, brown, red, and yellow, ſome- 
tines. mixed together: fragments indeterminately an- 
gular, wich very ſharp edges: does not loſe its tran 
parency in the fire: cauſes double refraftion, Con- 
, tains filex 93, alumine 6, lime 1, according to Berg- 
man: but, if the authority of Bergman may be queſ- 
tioned, lays Dr. Kidd, the proportion of filex is pro- 
bably greater than here ſtated : perhaps indeed colour- 
leſs quartz is altogether of a filiceous nature ; for even 
the common black flint contains ninety-eight parts in 
one hundred of ſilex: and it may reaſonably. be ſup- 
poſed, from all its characters, that colourleſs. quartz is 
a purer natural form of ſilex than common flint. 


PerfeQly tranſparent, and colourleſs. quartz 3 
es 


? 
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bles glaſs very cloſely : but the bubbles and fiſſures, 
which often occur in both, afford an eaſy method of 
diſtinguiſhing them; the bubbles being irregularly 
diffuſed, and nearly of a ſpherical ſhape, in glafs; but, 
in quariz, diſpoſed on the ſame plane or ,on parallel 
planes : and, generally, in the form of clouded ſpecks. 
The irideſcent appearance often viſible in the interior 
of quartz depends on the refraction of light, in son- 
ſequence of - fiſſures either naturally or artificially 
formed, The Iris of Pliny is perhaps a variety of 
this kind; for he ſays, in ſpeaking of it, “ ſexangu» 
lam eſſe ut eryſtallum conftat.” The appearance may 
be artificially produced, by heating quartz nearly red - 
hot and thep plunging it into cold water. By this 
means internal fractures are formed; and, if the quartz 
be dipped into a coloured liquid, which is ſometimes 
done for the purpoſe of ſale, the colouring matter is 
abforbed between the rifis. Quartz cryſtals are ſome- 
times ſuperficially iridefcent; but this depends on a 
very thin incruſtation of a metallic nature. Colour- 

leſs quartz occurs commonly in the cavities of primi- 
tive rocks, eſpecially granite and micaceous ſchiftus. 
It is ſometimes met with in the cavities of granular 
marble, Seme of the moſt beautiful ſpecimens come 
from Madagaſcar; from Mont Blanc ; and from Dau- 
phiny. Cryſtals of colourleſs quartz. occaſionally 
contain cavities which are partially filled with water: 
the air-bubble, or the ſpace unoccupied by the water, 
is vitble in moving the cryſtal in various direQions. 
If the oppoſite ſurface of that part of a cryſtal which 
adheres to the matrix be poliſhed, an appearance may 
be ſometimes obſerved in the interior, reſembling 
ſcales of mica as it were interpoſed between the cryſ- 
tal and the baſe on which it reſts: this appearance pro- 
bably depends on ſmall fiſſures of a flat conchoidal 


ſhape. 


AMETHYS- 


. 
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AMETHYSTINE QUARTz, Qu. amethyſtinus. 

Violet blue, varying in texture, form, and degree of 
tranſparency. According to Pliny, the amethyſts of 
the ancients were © omnes violaceo colore, et ſcalp- 
turis faciles:” the latter part of the deſcription is more 
applicable to fluor ſpar than quartz. The amethyſt 
of commerce is in moſt inſtances this ſpecies of quartz: 
when Jewellers apply the term to the purple variety of 
the ſapphire, they add the epithet oriental. Amethy- 
ſtine quartz occurs in different parts of Europe; and 
in Mexico and Ceylon; either in veins, or lining the 
interior of ſpherical and kidney-ſhaped agate balls, 
which are met with in porphyry and amygdaloid. 
Sometimes it forms a cryſtallized incruſtation round 
a nucleus of a different nature. In the generality of 
inſtances” the pyramid is the only part of the cryſtal 
that is viſible; and, upon making a tranſverſe ſettion 
of theſe cryſtallized maſles, it appears that they have 
been formed by ſucceflive depoſitions of pyramidal 
- crylitals; ſome of which are of a very pale, others of 
a deep violet, colour: the form of the pyramidal cryſ- 
tallization being eafily traced by numerous acutely 
waving lines, or bands; the directions of which are 
parallel with each other, and with the outline of the 


exterior cryſtals. There. is no regular gradation in 


the colours of theſe bands; and, not unfrequently, 
thoſe which are neareſt in ſituation are moſt different 
in colour. The ſurfaces of the-exterior cryſtals are 
ſometimes of a red or a browniſh-red colour: ſome- 
times they have a corroded appearance; and, in par- 
ticular inſtances, the ſuperficial cavities, from whence 
this corroded appearance proceeds, are filled with ſmall 
micaceous tufts, or acicular particles of an imperfeGly 


metallic luſtre, of ſpecular iron-ore, and manganeſe. 


There is a ſeries of ſpecimens of this kind in the Ox- 
ford collection, brought from the north of Europe, 


which evidently ſeem to prove that all the foregoing 
appearances 
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appearances are connected with each other: and that 
the red or browniſh-red incruſtation, obſervable on 
the ſurface of ſome of the cryſtals, is a more highly 
oxydated ſtate of theſe metallic ſubſtances, which in a 
leſs oxydated ſtate occupy the corroded cavities of 
other cryſtals, The mountains of Murcia contain 
great abundance of amethy ſtine * It contains 


filex gy g, alumine 0-25, oxyd of iron with a trace of 


manganeſe og. 


CHALCEDONIUS, CHACEDONY, &c. 


CAN SISTING of ſilex, a ſmall quantity of alu- 
mine, with ſometimes about a tenth of lime, and a 
flight trace of oxyd of iron: hard, lightiſh, ſhining 
within, breaking into indeterminate fragments with 
ſharp edges, compact, not mouldering in the air, of a 
more or leſs perfectly conchoidal texture, never opake, 
tough, admitting a high poliſh, and generally of a com- 
mon form: not melting before the blowpipe. 


Waite CraicEtDony, or CacxoLoNny, Ch. cacho- 
* lonius. * 
Milk-white, ſomewhat diaphanous, becoming opake 

in the fire. Found in the rivers of Buchat᷑eſt and Mon- 

gool, and the Feroe iſlands, where it lies between the 
ſtrata of ſemitranſparent chalcedony. It is never found 


in drops or ſtalattitical. The Calmucs make their 
idols and domeſtic veſſels of it. 3 


GENUI XE CHALCEDON Y, Ch. genuinus. 


Grey, of a flat texture and common form, not fall- 
ing ſpontaneouſly into fragments. The name Chal- 
cedony is derived from Chalcedon in Bithynia, the 
place where it is ſaid to have been originally found. 
It is met with alſo in Cornwall, and the iſlands of 


Scotland, in Iceland, Sileſia, the Feroe iſlands, Saxony, 
and Siberia, in various ſhapes, kidney-ſhaped, ſtalac- 


titical, globular, botryoidal, like hollow pebbles, often 
containing 
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containing air-bubbles or drops of water; alſo in an- 
gular pieces and veins in porphyry and amygdalite, 
and ſometimes cubic: colour various ſhades of grey, 


with ſometimes a tinge of green or blue: luſtre gene. 


rally ſemi-tranſparent, rarely diaphanous: the ſurface 
is rough; frafture perfectly even, though ſometimes 
pafſing into the fine ſplintery or imperte&ly conchoi- 
dal. Contains filex 84, alumine mixed with iron 16. 

Almoſt all the appearances of calcedony juſtify the 


idea that it has been formed by ſtalagmitic depoſition; 


particularly the bliſtered or mamillated appearance lo 
commonly obſervable on its ſurface. A very ſingular 
ſtalaQtitic form of calcedony occurred ſome years 
fince in one of the Corniſh mines: it is nearly opaque 
and colourleſs; and, from its cloſe reſemblance to an 
agplutinated maſs of the cylindrical bones of ſmall 
birds, it has been denominated ſkeleton calcedony. But 
although calcedony appears to have been ſeparated 
from water in as great a ſtate of purity as any mineral, 
and often to have been placed under circumſtances as 
favourable as poflible to cryſtallization, it never 
ſhows the leaſt tendency io an internal cryſtalline ar- 
rangement of its particles: its fracture is always per- 
fectly compact. Cryſtals, indeed, the ſubſtance of 
which is calcedony, are often met with; but they ate 
always pſeudomorphous; and very frequently they 
are not ſolid, which is a ſtrong argument in favour of 
their ſtalagmitic origin, Their ſurface is rarely ſmooth. 
The derivation of calcedony from the common black 
flint may be traced by very delicate gradations, and 
ſometimes in the ſame ſpecimen : for, upon bra 
a nodule of the flint, a cavity is not unfrequently di 
covered, the ſurface of which conſiſts of 8 
bliſtered calcedony; the ſubſtance of the flint inſe 

bly paſſing into that of calcedony. Calcedony is ſre- 
quently contained in rocks of the baſaltic genus, in 
nodulat maſſes. Theſe maſſes, which are in gener# 


of a light bluiſh grey colour, are often hollow, and ſe | 


with amethyſtine quartz cryſtals. 


CaRNE” 
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CARNELIAN, or RD CHALcE DON, Ch. carneolus. 


Blood- red, ſemi tranſparent, of a perfectly- con- 
choidal texture. Found in Arabia and Hindooſtan, 
Egypt, and various parts of Europe, generally in 
roundiſh pieces, and alſo in layers in agate: colour 
various ſhades of red: rarely opake, and ſometimes 
turbid with a few cloudy ſhades: outer ſurface rough 
and une ven, the fragments indeterminately angular and 
ſharp-edged. | The word carnelian is perhaps expreſ- 
ſive of the fleſh- colour of this mineral. Carnelian, 
often called cornelian, is ſometimes imported from 
India in the form of irregularly-ſhaped da ns 
much reſembling Scotch pebbles; and. a trap 
ſection of theſe nodules very often preſents a ſimilar 
arrangement of concentric lines with that of the com- 
moy agate: of which it is now generally conſideted a 
variety. The nodules of carnelian have generally a 
reddiſh-brown coloured cruſt. : The moſt ſtriking co- 
lours of the carnelian are that deep fleſh- red peculiar 
to it; and a bluiſh white, very like the colour pro- 
duced by the mixture of a litile milk with a great deal 
of water. Arabia and India produce the moſt beau- 
tiful carnelians; but the greateſt number come from 
Germany. x. * 0 26% 1 


SARD, or WHITE CArNnELIAN,: Ch, Sardus. 
Whitiſh,-fometimes variegated with blood - red dots, 
or ſtreaks. It is found in Italy, the Palatinate, and 
Sardinia; from which laſt place ſome deri ve the name; 
others from its reſemblance in colour to the fleſh of 
the anchovy (ſardinas) when ſalted. Dr. Kidd men- 
tions a gem of this kind which was cut as a cameo; 
the device was a head of Bacchus; and it was ſo con- 
trived, that the red part repreſented the cheeks, the 
reſt being entirely white. 3 
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Moc Stowe, Ch. dendriticus. | 
- According to ſome it is called Mocha tone from 
the place of its importation ; for they ſay that it is only 
ſhipped at Mocha, after having been brought there 
from a diſtance; but it occurs m Iceland, the Palati- 
nate, and other parts of Europe. Aecording to others 
the term is derived from a word fignifying moſs ; this 
variety of the agate ſometimes appearing to contain 
that le. The ground of the Mocha ſtone is 
generally ſemitranſparent, and of a light browniſh 
honey colour; with repreſentations of the form of 
leaves, moſs, and vegetable fibres of a brown and 
black colour. 


TStiftii cc / (45 | 4 31 
Pr AsMA, Cl. maculatus. | 
Marked with ſpots differing in colour and in degree 
of tranſparency. Found in Ceylon, the Ferro iſlands, 
Italy, and the Palatinate, according to Linnæus; but 
Dr. Kidd fays, that its native ſituation is unknown, 
having been hitherto found only among the ancient 

ruins of Rome. | 
1. 2114. - SARDONY x, Ch. faſciatus. 

This term was originally applied to a ſtone, the co- 


lour of which was compounded of the onyx and ſard. 
Carnelians are ſometimes of that yellowiſh red colour 


which would refult from an intimate mixture of thc 
two ; but the ſardonyx of modern jewellery is a va- 
riety of the onyx of the preſent day. The true far- 
do 


however, is found in Ceylon, Ferro and Ice- 
Bohemia and Saxony: colour grey, ſomewhat 
id, with milk-white diaphanous bands, rarely 
-with thoſe that are roſy ar green, ſometimes bluiſh or 
blood-red, with white or grey hands. | 


Onyx, Ch. onyx. 


/ Breaking into concentrically-cruſtoſe fragments - 
en 
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fering in colour and degree of tranſparency. Found 
in the Eaſt Indies, Siberia, Bobemia, Portugal, and 
Saxony, in thicker or thinner fragments, and ſome- 
times in pebbles. Colours grey and black, white fleſh- 
colour and black, red and white, white and grey, va- 
rious ſhades of yellow, alternating in various manners, 
generally in concentric circles: it loſes its colour in 
the fire, and cracks and breaks if the heat be ſudden 
or violent: it is the hardeſt of all its genus. Specific 
gravity from 2-4 to 2-6. | * > HOG 

The value of this ſubſtance in jewellery depends 
particularly upon the difference in the colour of the 
ſtrata: and in engraving heads or whole hgures upon 
the onyx, in relievo, as it is technically called, the: up- 
per ſtratum is made uſe of for the repreſentation of 
the intended figure; the lower, for the baſe on which 
this is to reſt. In engraving in intaglio this order is 
reverſed, and the figure is cut in the lower ſtratum. 
In the former inſtance the figure is convex; and pro- 
jetis from the inferior ſtratum; in the latte t it is con- 
cave, and finks in from the ſuperior ſtratum. In ſome 
varieties the ſtrata are four or five, or even more, in 
number; and the colours, of very different ſhades: 
theſe, when cut into a ſpherical ſhape, cloſely reſem- 
ble the eyes of various animals; the upper ſtratum be- 
ing brought to a point anſwering to the pupil. From 
the reſemblance of ſpecimens of this kind to the eyes 
of different animals have ariſen various terms expreſ- 
five of the particular reſemblance : as kucophthalmus, 
erythrophthal mus; and, with a reference to the number 
of the zones, diophthalmus and triophthalmus; again, 
from a reſemblance io the eyes of particular animals, 
lycopbthalmus, aigophthalmus, &c. They are ſorns- 
times called by the Italians occhi di gat; but that 

are not the true cat's eye, which we have already ſeen 
| is a ſpecies of felſpar. / 3:1915 a ads 


CHRYSOPRASE, Ch. chryſopraſus. 
Green, wich hardly any internal luſtre, ſemitranſpa- 
3M 2 rent, 
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rent, of a flatter texture. Found in Germany, par- 
ticularly near Breſlaw in Sileſia, generally in ſolid 
maſſes, ſometimes in looſe pebbles, or layers of aſbeſt, 
tale, lithomarg, and iron ochre; internally it is dull; 
i bard; but does not ſtrike fire with ſteel. Colour 
various ſhades of apple-green. In a heat of 130% of 
7 it whitens and becomes opake, but does 
not melt before the blowpipe. Specific gravity g'250. 
Contains ſilex 96-16, oxyd of nickel 4 Hein 
alumine o'c8, oxyd of iron 0-8. © Poliſhed ſpecimens 
of this ſubſtance are particularly beautifu} or account 
of theircolour; and ſometimes they have a confider- 
able degree of: tranſparency : but it is difficult to ob- 
tain them of a large ſize without flaws or clouded 
ſpecks. Chryſopraſe is ſaid to loſe much of its co- 
Jour-when kept in a warm and dry place. 

1 1010 £0 | ; 

141112.” , Broop+sTON E, Ch, heliolropius, | 
Diapbanous, of a conchoidal texture, green, with 
blood : red dots. Found in Afia, Perſia, Siberia, Ice- 
land, Bohemia, and Franconia, in rocks of trap. 
From the beauty of its poliſhed ſurface, it is much 
uſed for ornamental purpoſes, as ſnuff- boxes, knife 
handles, &c. 1 M44 1 


ADAMAS, the DIAMOND. 

- CONSISTING: of filex and carbon: ſlightly pon- 
derous, extremely hard, lamellar, exhibiting a-bigh pe- 
.culiar luſtre, breaking into indeterminate fragments, 
paraſitical, ſhining in ihe dark after being expoſed to 
the rays of the ſun, atiracting light bodies when rubbed 
or heated: crackling and loſing its tranſparency in the 
fire, and at 14 or 159 of Wedgewood begins to burn, 
and at length entirely eyaporates. F pi 

There is but one ſpecies, Adamas pretiofeſſimus, of 

which there are eight varieties, The beſt are found in 
Borneo, the provinces of Golchonda and Viſtapour, 
and at the foot of the Orixa mountains in 1 
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the leſs brilliant kinds in the diſtri of Serra do frio, 
by Braſil, in South America, generally in looſe ſand 
or incloſed in a loamy earth, very rarely aggregate or 
attached to other foſſils. Of all mineral ſubſtances it 
poſſeſſes by far the greateſt degree of hardneſs, tranſ- 
parency, and luſtre; fracture ſtraight and perfettly 
foliated. It is either colourleſs, or red, greeniſh, yel- 
lowiſh, browniſh, black, or ſteel blue, with ſometimes 
ſpecks and, clouds. It is of all gems the moſt pre- 
cious; and, from its entirely conſuming like an inflam- 
mable ſubſtance, may probably be conſidered as a very 
pure ſpecies of coal: it is therefore now very gene- 
rally confidered as an inflammable body; and with 
Inflammable Subſtances it is accordingly claſſed in 
the recent ſyſtem of Profeſſor Kidd. f 
The Grand Duke of Tuſcany was the firſt perſon 
who aſcertained that the diamond might be diſſipated 
by the joint action of heat and air: his experiments 
were conducted at Florence, in the year 1694, by 
means of a burning glaſs. . The Emperor Francis I. 
repeated the ſame experiment on the diamond,-mak- 
ing uſe of the heat of a furnace: theſe experiments 
were made at Vienna; and here alſo the diamonds em- 
ployed on the occaſion were entirely diſſipated by the 
atlion of the fire. But, before the. experiments of 
either of theſe princes, Sir Iſaac Newton, having ob- 
ſerved that the refraftive power of tranſparent ſub- 
ſtances was, in general, in proportion to their denſity, 
but that of ſubſtances of equal denſity thoſe which 
vere inflammable poſſeſſed the. refraQtive power in a 
higher degree than thoſe which were not, concluded, 
from a compariſon of the denſity and refraQtive power 
of the diamond, that'it contained an inflammable prin- 
ciple. From the ſame mode of reaſoning he drew the 
lame concluſion reſpeQting the nature of water. Theſe 
Opinions have fince been fully confirmed: with ref- 


peU to the diamond, by the experiments above related; | 
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and, apparently, with reſpe& to water, by the experi. 


ments of M. Lavoiſier, + 

Some of the natural cryſtals of the diamond have 
convex ſurfaces, or even approach to a ſpheroidal 
form: but this is the natural form of the cryſtal, and 
not the effeR of attrition. Diamonds indeed can but 
rarely acquire a rounded or pebble form : becauſe, 
being barder than all other ſubſtances, they cannot be 
rounded: except by mutual attrition, and they ſeldom 
are accumulated in ſufficient abundance for this. 
+ The unpoliſhed diamond may be diſtinguiſhed from 
the varieties of ſapphire, from the hyacinth, and from 
quartz, &c. in acquiring the vitreous or poſitive elec. 


wictty by frition; whereas thoſe ſubſtances acquire 


the refinous or negative: from the ſpinell, by its ſu- 
perior bardneſs. „ 


Oxven VI. ADAMANTINE. EARTH. 
ADAMANTINUS, DIAMOND SPAR. 


CONSISTING of corunda, or adamantine earth, 


the greater part alumine, a little filex and iton : very 
dard, ponderous, lamellar with ftraight foliations in- 
terſeRting each other in a three-fold manner, breaking 
into rhomboidal fragments: perfectly apyrous, and 
yielding a little to the file. 'This Order conſiſts of 3 
fingle genus, and the Genus of a ſingle ſpecies, 


Trurzrxrtct ConvnDun, or ADAMANTINE SPAR 
"© Adamantinus corundum. 

Found in China, Bombay, France, and Spain, in 
granite: colour grey, with often various ſhades of 
green, blue, and brown: luſtre tranſparent, and when 


vnd maſſive, but moſt commonly in ſix- ſided priſms. 
It. is uled like diamond- powder, for cutting and po- 


lining bard minerals. Specific gravity 3˙981. 54 
un _ 


oliſhed. ſhines like mother of pearl: is ſometimes 
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tains corunda and alumine 84, ſilex 6:5, oxyd of iron 
7:5. Corundum is an Indian term, the meaning of 
which we are not acquainted with. The Chineſe co 
rundum contains a little more than one tenth of its 
weight af magnetic. iron ore, mechanically diſſemi - 
nated through its ſubſtance in particles of various 
ſizes; ſometimes as large as a hazel-nut; their form 
is indeterminate, The Bengal corundum contains no 
magnetic iron: a few grains are oceaſionally found ad - 
hering to its ſurface. The Chineſe corundum is of a 
deep browniſh green colour; that af Bengal is of a 
light yellowiſh colour; of Malabar, a reddiſh broun; 
of the Carnatic, a greyiſh or greeniſh white. The 
laſt- mentioned variety is. moſt commonly met with in 
cabinets; and generally in fragments that more or leſ⸗ 
approach to a-cubic form. The above varieties of 
corundum are wet with in granitic rocks, of which 
they form a diſtin& component part after the manner 
of felſpar: and their general appearance is indeed not 
unlike that of ſelſpar. 


Orvis VII. AGGREGATE os MIXED 
 - EARTHS. 


GRANITES, GRANITE. 


CONSISTING of parts, moſtly in the form of 
cryſtals, cohering without any intermediate cement, 
and mixed without any determinate order; generally 
of a granular texture, hard and durable, and admit- 
ting a fine poliſh: conſtituting the principal material. 
and nucleus of primitive loſty mountains. 55 

The word Eranite appears to bave been originally 
derived from the granular texture of the ſubſtance to 
which it was applied. A well-defined granite, aceord- 
ing to the preſent acceptation of the term, canfiſts of 
quartz, mica, and felſpar; which are all diltiaQ from 
one another: the addition of hornblende, tourmaline, 
Ur garnet, is not underſtood to alter the genus of the 


ſtone; 


454 NATURAL HISTORY 


ſtone; but only to conſtitute a ſpecific difference, 
The proportions of theſe conſtituent parts vary ex- 
ceedingly; but the felſpar is upon the whole molt 
abundant, and from this in general is derived the pre- 
dominating colour of granite, of which there are fixty- 
two ſpecies. According to Sauſſure, the proportion of 
felſpar in Mont Blanc, and the neighbouring rocks, 
is nearly three fourths : the ſame rocks ſcarcely con- 
fain any mica; the place of which is ſupplied by horn. 
blende or ſteatite; and he reaſons from the height of 
theſe mountains, which he ſuppoſes to have been ele- 
vated by ſubterraneous force from a great depth be- 
neath the ſur face, that deeply-ſituated granite in gene- 
ral contains very little mica; ſtrengthening his con- 
cluſion by the fact, that thoſe fragments of granite 
which are thrown out from volcanoes, and which may 
be ſuppoſed to have come from a great depth, contain 
very little mica. 

- Sometimes the conſtituent parts of granite are very 
diſtinctiy cryſtallized, particularly the felſpar. This 
is the caſe in the granite with which the foot-path of 
Weſtminſter-bridge is paved; which came, according 

to Mr, Smeaton, from Llanlivery, near Fowey, in 

Cornwall. At other times the cryſtallization is ex- 

tremely indiſtintt; fo that it is very difficult to aſcer- 

tain the real nature of the rock, from its cloſe reſem- 

blance to ſome varieties of the ſtone which in Scot- 

land is called whin. Whoever has travelled in thoſe 

parts of Scotland which abound with granite and 

whin, and has directed his obſervation to this fad, 

muſt have had frequent opportunities of verifying it: 

and, partly in conſequence of this great ſimilarity, 

Dr. Hutton ſuppoſes that granite, like whin, has once 

been in a ſtate of igneous fuſion; and that, having 

been forced up from the deeply-ſeated mineral reg 

ons, it has elevated the ſtrata at the ſame time. Mr: 

Playfair, from whom the foregoing obſervation ' 


taken, adds juſtly, as it appears, that — = 
| en 
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dently undergone a'change from a fluid to a ſolid ſtate ; 
as is evinced from the cryſtallized ſtrudture in which 
ſome ot its component parts are uſually found: and 
Mr. Gregory Watt has rendered it highly probable, by 
the reſults of his experiments on baſalt, &c. an ac- 
count of which is contained in the Philoſophical 
TranſaQions for 1804, that this fluid Rate: was the 
conſequence of fimple heat. He a: leaſt has done 
away one ſtrong argument againſt the ſuppoſition, by 
ſhowing that in maſſes which have been vitrified and 
cooled ſlowly, cryſtallization actually goes on after 
the maſs itſelf bas been conſolidated: for, as from the 
mutual impreſſion of the cryſtallized parts it appeared 
that in ſome inſtances the leaſt fuſible were laſt cryſ- 
tallized, it ſeemed impoſſible that this cryſtalliza- 
tion could have taken place from a ſtate of igneous 
fuſion. | 

According both to Mr. Kirwan and Dr. Hutton, 
granite is almoſt univerſally the baſis on which other 
rocks, primitive as well as ſecondary, reſt. It rarely 
contains metallic minerals; but of :theſe principally 
tin and ſome varieties of iron ore. Though extreme- 
ly hard, it-is capable of being worked with tolerable 
accuracy by means of picks and wedges: and, accord- 


ing to Mr. Smeaton, the harder it is, the more accu- 


rately it can be worked. 


TxuE GRANITE, Gr. genuinus. 


Conſiſting of feldſpar, quartz, and mica. This 


moſt common kind of granite is found in primitive 
and ſometimes in ſecondary mountains in moſt parts 
of the globe, in innumerable varieties of. hardneſs, 
proportion, diſtribution, and colour of parts. Some- 
times it is found mixed with other minerals, as ſhorl, 


bornblende, cryſtals of garnet, ſteatite,. and alumine. 


It melts in a high degree of heat, leaving however the 
quartz unaltered: the feldſpar is often fleſſi- colour; 
the quartz generally white, rarely greeniſh, /. It takes 

Vol. XIV. No. 1992. 3 N- a very 
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a very high poliſh, and on this account has for many 
ages been uſed in the architecture of columns, palaces, 
churches, and various ornaments. 


SYENITE, or GREENSTONE, Gr. ſyenites. 


Conſiſting of feldſpar, quartz, and hornblende. 
Found in Egypt, Greece, Norway, Saxony, &c. ſome- 
times in large maſſes, ſometimes in ſmaller granula- 
tions: the component parts vary much, but the horn- 
blende and feldſpar generally predominate, and the 
quartz in very ſmall proportion: the colour of the 
feldſpar and quartz is generally white, and the horn- 
blende black or black-green. 


GNEISSUM, GNEITSS. 


COMPOSED of parts cohering together without 
any intermediate cement, often in the form of cryſtals, 
and ſometimes alternating in layers, of a ſlaty or rarely 
a fibrous texture, forming plates laid on each other: 
found in lofty primitive mountains, generally reſting 
upon beds of granite: hard, not melting before the 
blowpipe nor mouldering in the air. 

Gneiſs is, like granite, eſſentially compoſed of 
quartz, feldſpar, and mica; butits ſtruQure is in the 
maſs ſchiſtoſe, the ſeveral laminæ being ſeparated from 
each other by thin ſtrata of ſcales or plates of mica; 
and, from the joint conſideration of its compoſition 
and \trutture, it is occaſionally called ſchiſtoſe granite, 
and granitic ſchiſtus. The ſtone of which Mr. Smez- 
ton built the Edyſtone light-houſe appears by his de- 
ſcription to have been a ſpecies of gneiſs baving 3 
degree of elaſticity. Gneiſs appears to be the molt 
ancient rock after granite, being generally placed im- 


mediately over it: and, according to Mr. Kirwan, - 


where gneiſs is contiguous to granite, its quartz and 
feldſpar are more apparent; and the micaceous part 
leſs predominant: where more diſtant from granite, 


the contrary happens. - Of all rocks, gneiſs is the _ 
| | metai- 
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metalliferous; and almoſt every metal has been found 
in this matrix. The mines of Saxony and Bohemia, 
and the filver-mines of Königſberg in Norway, are in 
gneiſs. Garnets are very often found in gneiſs; and 
ſometimes in very great quantity. There are thirty- 
one ſpecies. 


Common Gne1ss, Gn. fornacum. 


Conſiſting of the greater part quartz, and mica. . 


Found in molt mountainous countries of Europe, in 
innumerable varieties of proportion, combination, 
diſtribution, colour, and hardneis, and is chiefly co- 
vered with argillaceous ſlate, ſand, and limeſtone : it 
is formed of diſtinct plates laid on each other, and 
ſeparated by thin layers of mica, and is generally rich 
in metallic ores: it is uſed for laying the beds of large 
melting furnaces. | 


Micaczous Schisrus, Gn. micaceum. 


Quartz and mica are the eſſentially conſtituent parts 
of this rock; the mica generally predominating con- 
ſiderably. The ſchiſtoſe character of this is much 
more remarkable than that of common gneiſs: but 
the one graduates into the other almoſt imperceptibly. 
The laminæ are ſometimes remarkably contorted, as 
if ſome force had been applied to them when in a ſoft 
ſtate. Micaceous ſchiſtus paſſes inſenſibly into the 
ſtate in which it is called roofing-/late, It occurs in 
Norway, forming entire mountains, of a ſilvery co- 
lour and ſplendour: the plates of mica are extremely 
thin and cloſely compatted together, fo as to form dif. 
tintt tables; the quartz is generally diſpoſed in ſmall 
veins, granulations, or larger ſtrata. 


ARGILLACEOUS SCHISTUS, Gn. Bornii. 


Conſiſting of quartz, mica. and alumine. Found 
In the metallic mountains of Hungary, Bohemia, Sax- 
ony, and Sweden: and is often uſed as a whetſtone to 
ſharpen ſcythes and large inſtruments, 
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HoRN BLEND R SCHISTUs, Gn. corneum. 


Conſiſting of quartz and hornblende. Found at 
Portſoy in Scotland; Saxony, Norway, and Sweden; 
colour between preeniſh and raven black, and gives a 


greeniſh-grey ſtreak : texture radiate, and breaking 


into indeterminate fragments: is hardiſh, and frequent- 
ly found mixed with ſmall particles of mica or gar- 
Nets. 


PORPHYRIUS, PORPHYRY. 


CONSISTING of diſtin cryſtals of another ge- 
nus imbedded in a compact hardened paſte: maſſive, 
varying extremely in age, duration, hardneſs, and C0. 
lour. There are ſixty-ſix ſpecies, in ten divifions, 
which take their names from the ſubſtance which pre- 
dominates in the compoſition of the ſpecies, as tale, 


ſerpentine, amarus, lime, clay, baſalt, lava, pitch, horn- 


ſtone, and jafper. The names of the ſpecies we ſhall 
ſeleR, or ddeir ſpecific charaQters, will ſhow to what 
diviſion they belong. 


CLA PorenyRY, P. cotiarius. 


Compoſed of alumine, and eryſtals of quarts. 
Found on the banks of the Rhine, in Saxony, and 
other places: it has ſometimes a few particles of feld- 
ſpar mixed with it, which, mouldering away, n it 

ull | of hollows. 


| Trap PonreuyRyY, P. antiquus. 
 Confiſting of trap and feldſpar, The baſaltic trap 
is green, the cryſtals of feldſpar white, and varied with 
black cryſtals of ſhorl. 


PiTCasSTONE PoRPHYRY, P. piceus. 


Compoſed of pitch, feldſpar, and quartz. This is 


found near Miſena in Saxony, forming entire moun- 


tains alternating with mountains of porphyry and clay, 
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in horizontal ſtrata, Colour black, green, brown, or 
red. 


Hoaxn PorPHYRY, P. ſchiſtoſus. | 
Conſiſting of hornſtone and feldſpar, of a flaty tex- 
iure. Common in Bohemia, Luſace, and Fulda, 
rarely containing ores of metal. Colour generally 


grey, rarely black, and often marked with arbore- 


{cent ramifications; in Italy it approaches to a baſalt, 
and melts in the fire to a yellowiſh glaſs, but not ſo 
eaſily as baſalt. The chert and feldſpar are mixed in 
various proportions, to which is ſometimes added horny 
blende; rarely mica, garnets, or ſpar; very rarely 
veins of marble. 


HornsToNnE PorPHYRY, P. nothus. 


Conſiſting of hornſtone and feldſpar, of a ſplin- 
tery texiure, Found in various proportions of con- 
ſtituent parts and colours, in the mountains of lower 
Italy, Hungary, Bohemia, Luſace, Saxony, Carinthia, 
the boundaries of the lower Rhine, and Denmark. 
There are five varieties, ſome of which exhibit parti- 

cles of hornblende, mica, and ſhorl. 


, 


Tzuz or [As PEX PoreuYEY, P. genuinus. 


Compoſed of jaſper and feldſpar. Found in Egypt, 
Arabia, Greece, Italy, Soutb of France, Siberia, and 


moſt parts of Europe, ſometimes detached, ſometimes 


forming rocks, mountains, or their principal parts; 
opake, of a texture more commonly approaching to 
the conchoidal than the ſlaty, hard and admitting a ine 
poliſh, breaking into indeterminate fragments, eaſily 
melting in the fire; generally of a common form, 
rarely in priſms, and then always mixed with other 
bodies, as hornblende, mica, ſhorl, or quartz; infi- 
nuely varying in the colour, form, diftiribution, and 
mixture, of its conſtituent parts. The ſelſpar gene- 
nally white or reddiſh, immerſed in jaiperin the form 

of. 


' 
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of dots, ſpots, ſtripes, or priſms, and ſometimes moul. 
dering away and leaving cavities; the jaſper red, brown, 
black, or green, rarely dull grey or of two colour, 
as black and green, red and orange. It was uſed by 
the ancients in the ſtructure of columns, temples, and 
edifices of the higheſt orders. The name Porphyry 
was probably derived from the purple red colour of 
that variety ſo commonly met with in Egypt, between 
the Nile and the Red Sea. The leucoſtictos of Pliny 
is perhaps the ſame; for ſo it might be called from the 
white ſpecks diſſeminated through its ſubſtance: theſe 
ſpecks are cryſtals of feldſpar, though not often accu- 
rately defined. Incompletely-quarried obeliſks are 
ſtill to be ſeen in thoſe rocks which are fituated be- 
tween the Nile and the Red Sea. Some of the re- 
mains of ancient ſculpture are a porphyry having a 
very dark green baſe, with cryſtallized feldſpar of a 

iſh white colour: this is probably the Saxum 
| Thebanum and Ophites of the ancients. No ſtatues 
of this are remaining; and only a few columns. 


"AGATE, P. achates. 


Compoſed of jaſper, quartz, rock-cry ſtal, amethyll, 
chalcedony, cornelian and onyx, hornſtone and flint, 
variouſly combined together. Found in infinite ve 
rieties of proportion and diſtribution of parts, tinge 
of colours, hardneſs and luſtre, in Britain, Ceylon, 
and moſt parts of Europe; ſometimes detached, ſome- 
times imbedded in clay, rarely in veins or a ſtalattit- 
cal form; and is uſed for rings, ornaments, and the de- 
coration of nobler edifices. 


AMYGDALITES, ALMOND-STONE. 
CONSISTING of various rounded or elliptical 
ſtones of different ſizes, imbedded together, and form- 
ing an irregular maſs: occurring principally in moun- 
tains of a later date, and generally mouldering whe" 
expoſed to the air. There are fifty-five — 5 
; fou 
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four diviſions, according as the baſe is talc, lime, clay, 
or flint. Belonging to the third diviſion is the 


Common ALMOND-STONE, A. vulgaris. 


Compoſed of trap and ſpar. Found in Derby- 
| ſhire and other parts of Britain, in Italy, Saxony, Bo- 
hemia,. Hungary, &c. in ſtratified mountains, and is 
often the matrix of agate and chalcedony. The ſpar 
is always white, with ſometimes a coating of green 
alumine : the glandules are larger or leſs, and more or 
leſs thickly diſperſed through the maſs, which is red, 
brown, green, grey, or black: there is likewiſe often 
an admixture of mica, green alumine, or feldſpar. 


BRECCIA, PUDDING-STONE. 


CONSISTING of fragments of ſtones, generally 
of a rounded form, conglutinated by an earthy or me- 
tallic cement: found only in mountains of a more re- 
cent date. The word breccia is from the German 
brechen, to break. There are twenty-three ſpecies, 
in four diviſions as before. | 


Common Puppinc-STONE, Br. ſilicina. 


Conſiſting of fragments of hornſtone, flint, and 
quartz, conglutinated by a cement of jaſper. Found 
in Britain, particularly in Herefordſhire, and Bohemia; 
the pebbles are often variegated, and the cement grey 
or tawny. It receives a fine poliſh. | 


Green BRECCIA, Br. Agyptia. 


Compoſed of agglutinated fragments of green horn- 
ſtone, Found in Egypt, and receives hardly any po- 
liſh: it is often mixed with fragments of granite. 


ARENARIUs, SAND-STONE. 


CONSISTING of grains of ſand cemented toge- 
ther: occurring in ſtratified mountains, and formin 
entire ſtrata, rocks, hills, or mountains: generally 
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a common form, and breaking into indeterminate frag- 
ments, 

Sandſtone, often alſo called grit-ſtone, or fimply 
grit, is to pebble-ſtone what ſand is to gravel or peb- 
bles. It occurs very commonly in the northern part 
of England in regular ſtrata: in the ſouthern part, 
chiefly in the form of irregular maſſes imbedded in 
fand, & ee. 

In thoſe parts of Derbyſhire where coal is found, 
there are two different ſtrata of ſandſtone. One of 
theſe conſiſts of a large-grained fand of a very faint 
Seſh-colour, apparently cemented by minute particles 
of an opaque milk-white ſubſtance, ſomewhat relem. 
bling earthy feldſpar: the compound would not be 
unlike ſome varieties of the white gravite of Cornwal, 
provided the proportion of that opaque white ſuh- 
ſtance were greater. The other ſandſtone of Derby. 
ſhire is cemented by argillaceous particles: it is of a 
much ſmaller grain than the preceding. The ſand- 

ſtone of which Windſor Caſtle is built conſiſts of mi- 
nute grains of quartz ſimply aggregated. It is found 
in the form of very large irregularly pebble-ſhaped 
maſſes, imbedded in ſand or clay, in different parts of 
Oxtordihire and Berkſhire. The neighbourhood of 
Godflone in Sufſex affords numerous maſſes of fone 
of this kind: and that place is ſaid to have derived 
its name from the frequent uſe of this ſtone in the 
conſtruQtion'of churches and religious houſes. Thoſe 
very large ſtones that compoſe the outer circle of 
Stonehenge are a ſandſtone of this nature; which 1s 
in ſome places very hard and compat;' in others, ie. 
markably friable. The ſandſtone of Worceſterſhire 
and of the midland counties of England is of a looſe 
texture, and of a red colour. Owing to the loole- 
neſs of its texture it is eaſily difintegrated ; and hence 
the ſandy ſoil that is met with in the neighbourhood of 
Omberſley, Haleſowen, and many other parts of 
Worceſterſhire, Shropſhire, &c. This ſandſtone 
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the bafe of the green glafs made at Stourbridge; the 
iron, contained in it, imparting the green- colour. 
In many inſtances it paſſes into the ſtate of a looſely- 
aggregated pudding-ftone. The fandſtone of the 
northern part of England and of the ſouth of Scot- 
land is hard, and of a broad fchiſtoſe ſtructure. In 
the neighbourhood of. Newcaſtle it is employed for 
making thoſe circular grindſtones ſo common in all 
parts of this country. The flags with which the foot- 
way of the ſtreets in London are paved are of this 
ſandſtone; of which there is a very productive quarry 
in the neighboerhood of Edinburgh, That quarry 
is remarkable for affording a very good illuſtration 
of the nature of a ſtratified rock ; the fſeamvy, or fepa- 
rations, of the different ſtrata, being very obvious. 

Many fandſtones contain minute particles of mica; 
irregularty diſſeminated through their ſubſtance, or 
depofited in more than uſual abundanee between the 
hmine. Many of the mountains of Breeonſhire and 
Radnorſhire are a browmſh-red micaceous fandſtone; 
the colour owing to the preſence of an ochry clay, 
The difimtegration of them feems to have x | 
that red clay ſo common in thoſe and the neighbour- 
Ing counties. The rock on which Nottingham Caftls 
ſtands is a looſely-aggregated ſandſtone, containin 
numerous fmall filiceous pebbles. Similar but larger 
pebbles are met with, though not ſo frequently, in the 
fandſtone near Perth. 

The ſandſtone met with at Fontainebleau, which is 
uſed for paving the ſtreets of Paris, is remarkable for 
containing groups of rhomboidal: cryſtals. They are 
found in cavities of the ſandſtone, and are ſuppoſed 
to have been formed by the infiltration of particles of 
Glcareous' earbonat into the ſubſtance of it. It is a 
very eurous circumſtance, that, though the form of 
theſe eryſtals is that of one of the varieties of eryſtal. 
lied carbonat of lime, ant is certainly owing to the 
preſence of calcareous mutter; yet the proportion of 

Vos. XIV. No. 192. 30 33 
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this is not more than one third. There are thirty-five 
ſpecies, in five diviſions. 


I. Simpler, with a ſiliceous cement. 


ELASTIC SANDSTONE, A. flexilis. 


Elaſtic, hard, apyrous, in ſomewhat-ſcaly particles, 
Found in Brafil: of a hoary colour, rough, and not 
efferveſcing with acids. In larger pieces it may be 
eaſily bent backwards and forwards, when it returns 
into its former poſition with a ſmall ſpring and a flight 
degree of crackling noiſe. In a white heat it does 
not loſe the leaſt quantity of its weight, nor, as far as 
reſpetts its ſmaller particles, of its tranſparency. 


SILICEOUS SANDSTONE, or GRIND8TONE, A. Cos. 
_  Hardiſh, brittle, not taking a poliſh, conſiſting of 
ſmall equal grains. Found in Britain and various 
parts of Europe, of a rufous, yellowiſh, white, or 
grey, colour; ſometimes mixed with particles of mica, 
or containing veſtiges of ſhells: it is chiefly uſed for 
grinditones, ſcythe-ſtones, and buildings; and is ſup- 
poſed to produce conſumption in thoſe who inhale its 
fine duſty particles. | | 


F1LTERING-8TONE, A. filirum. 


Hard, filtering water, conſiſting of large equal 
grains, Found in the Canaries, on the ſhores of 
New Spain, in Saxony and Bohemia, generally gre) 
with pellucid angular grains. Its chief uſe is to ren- 
der ſalt waters ſweet, or turbid ones clear. 


| ANGULAR SANDSTONE, A. fundamentalis. 
Hardiſh, conſiſting of unequal, angular, opake, 
large, grains. Found in Great Britain, particularly 
in Devonſhire and Cheſhire, in Sweden and other 
Pre rigid to the touch, difficult to be cut into pieces 


alling into ſand in a ſmall degree of ee 
755 Wulle; 
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white, grey, greeniſh, brown, red, or yellowiſh, It is 
rather ſolid, and when cut horizontally is uſed for the 
foundation of buildings. 


II. With a calcareous cement, 


CALcAREOUS SANDSTONE, A. Livonicus. 


Grey, hardening in the air, conſiſting of ſmaller 
grains cemented by white chalk. Found in Livonia, 
and becomes yellowiſh when burnt. 


Quarry SANDSTONE, A. quadrum. 


HFardiſh, conſiſting of ſmall grains conglutinated by 
a cement of marl. Found in Great Britain, Ger- 
many, Sweden, France, &c. grey, yellowiſh, or red- 
diſh, and forming horizontal or oblique clefts: under 
ground it is moiſt and eaſily cut, but hardens when 
expoſed to the air, and at length moulders; is bibulous 
when quite dry, and ſcales off in a froſty air. It is 
principally uſed in architecture. 


III. With an argillaceous cement. 


FLAT SAN DSTONE, A. fiſſilis. 


Separable into tables or plates. Found in Britain, 
Sweden, Spain, Germany, &c. varying much in de- 
grees of hardneſs, ſize, and tranſparency of its grains, 
thickneſs of the plates into which it may be ſeparated, 
and colour, but is generally whitiſh or reddiſh. It 
may be uſed for tiling, unleſs it be too porous. 


IV. With a metallic oxyd ſupplying the place of a cement. 


FexRUGINOUS SANDSTON E, A. ferruginoſus. 
Conſiſting of grains conglutinated with a large por- 
tion of oxyd of iron. Found in Great Britain and 
Germany, of a browniſh or yellowiſh colour, and is 
frequently impreſſed with the caſts of ſhells. - It is 
| 302 ſometimes 
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ſometimes ſo rich in iron-ore as to be worked with ad- 
vantage. 
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V. More compound. 


M1LL-STONE, A. molars. 


Hard, conſiſting of unequal angular grains of 
quartz and feldſpar interſperſed with mica, Found 
generally through Europe: is of a very hard texture, 
and is uſed for corn-mills, The grains of quartz are 
tranſparent, generally white, and larger ; thoſe of the 
feldſpar are leſs, more opake, and grey. 


TickR-sTONE, A, varioloſus. 

White, in ſmall grains, filtering water, with ferru- 
ginous perforations. Found in Nericia and Weſtro- 
Fenn in Sweden: the ſpots and perforations originate 
rom ſmall pieces of pyrites imbedded, and which 
moulder into an ochraceous oxyd. | 


CLASS I. SALTS. 


NATRUM, NATRON. 
ENERIC characters, Of a cauſtic taſte, efferveſ- 
cing with acids, with oil forming ſoap, changing 
blue vegetable juices green, rendering acid ſolutions 
of earths and metals turbid, 


Mix AT ALKAL1, or CaRBONAT of Soba, 

| N antiquorum. 

Inodorous, dry, nearly pure. Found in Cbina, 
Bengals Perſia, Syria, Egypt, South America, Den- 
mark, Swifferland, and Hungary, , 
the ſpring and ſummer, in a ſtate of whitiſh effloreſ- 


cent powder, and moſt uſually combined with a greater 

or lels portion of earth, common ſalt, acid, and vari- 

ous ſubſtances ; it is totally ſoluble in water, and after 

evaporation runs into four-fided priſmatic cryſtals - 
| | | minatin 
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minating each fide in a needle-like point, which oa 
expoſure to the air ſoon moulder into a ſnowy im- 
palpable powder; with quicklime and oil it forms ſoapy 
it eaſily melis in the fire, and with ſilex forms glaſs. 
To the weſt of the Delta of Egypt are ſeveral lakes, 
ſome of which contain common falt, or muriat of 
ſoda, in ſolution ; others, natron, or carbonat of ſoda. 
In ſome of theſe lakes both theſe ſubſtances are con- 


the lake in conſequence of the evaporation of the 


fition depending on the different degrees of ſolubility 
of theſe ſalts : the common ſalt, being the leaſt ſoluble, 
is firſt cryſtallized ; and when that bas been ſeparated 
to ſuch an extent as to leave a conſiderable excels of 
carbonat of ſoda, or natron, in ſolution, then, ac- 
cording to the law obſerved by Berthollet and alluded 
to by Mr. Watt in his experiments on ferrilite, this 
latter ſubſtance begins to cryſtallize. Berthollet, who 
attentively examined the ſituation of theſe lakes, and 
the nature of the ſurrounding country, found that the 
ſoil of the neighbourhood was ftrongly impregnated, 


He ſuppoſes that the natron, or carbonat of ſoda, is 
the reſult of the decompoſition of the common ſalt 
means of carbonat of lime; during which proceſs the 
lime combines with the muriatic acid of the common 
alt, forming with it muriat of lime; while the carbo- 
nic acid, thus diſengaged from the lime, combines with 
the ſoda, and thus forms the natron. e 


diſeriminately in the works of the early natural hiſto- 


i mans, are moſt commonly applicable to the ſubſtance 
k u preſent under conſideration; but they are ſome - 
at umes applicable to ſaltpetre, the nitre of the preſent 


day; and ſometimes to ſal ammoniac, as it is ufually 


monia, or hariſhorn, and muriatic acid. But carbo- 
| nos 


tained, and are depoſited alternately on the fides of 


water that held them in ſolution; this alternate depo- 


partly with carbonat and partly with muriat of foda. 


he terms natron and nitrum, which are uſed in- 


Called, which is a chemical ſaline combinations of am- 
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nat of ſoda may be diſtinguiſhed from other mineral 
faline ſubſtances, by its efferveſcence upon the addi- 
tion of any ſtrong acid; by its alkaline taſte; and by 
the property which it poſſeſſes of changing vegetable 
blue colours to green. 


VoLATILE ALKAL1, or CarRnONAT of AMMON Ac, 
| Natrum volalile. 


Fetid, mixed with earths and other ſalts, Found 
in various ſoils, in chalk, ſwineſtone, argils, and often 
in the natron of old walls: its odour originates in the 
ammonia of decayed living bodies. 


BORAX, BORAX. 


OF a ſlighily cauſtic taſte ; rather ponderous, ſemi- 
tranſparent, ſhining, inodorous, fixed: requiring a 
large quantity of water to diſſolve it, and the ſolution 
not rendered turbid by a mixture of ſoda: frothing 
in the fire, and at laſt melting into a tranſparent glals 
{till ſoluble in water. 


Boxax Tincar, or BoxaT of Sopa, B. tincal. 


Combined with a large proportion of ſoda, moul- 
dering in the air. Found in India and Japan, in the 
kingdoms of Thibet and Peru, ſometimes in the form 
of ſolid grains and ſmall roundiſh lumps, forming in 
their ſolution minute ſemitranſparent cryſtals, ſome- 
times held in ſolution, and found in vaſt maſſes mixed 
with the mud at the bottom of the lakes after the water 
bas been dried up: it is ſoluble in twelve times Ut 
weight of water at a temperature of 600, but of boll- 
ing water it requires only fix: when diſſol ved and 
{lowly evaporated, it ſhoots into hard tranſparent ver) 
finely tranſverſely ſtriate cryſtals, which are fx or four 
ſided, terminated both ways by a three-fided pyramid: 
when heated it ſwells, and is at firſt converted into 
white opake frothy maſs, but in a ſtronger heat be- 


comes a tranſparent glaſs: when two pieces are (truck 
| together 
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together in the dark, a flaſh of light is emitted. Spe- 
cific gravity 174. Contains acid gg, ſoda 17, water 44. 

The name borax occurs in Geber, who wrote in the 
ninth century; and is derived from the word name it 
in uſe among the Arabians. Tinkal is the Banrack, 
bears in India, while it is in an impure ſtate. The 
origin of borax is not known: it is probable that it is 
ſeparated by the proceſs of evaporation from the 
water of certain lakes, or extracted by lixiviation 
from the ſoil, in different parts of Perſia, and the 
north of India. It may be diſtinguiſhed from alum 
by its ſweeter and leſs aſtringent taſte; and by not 
approaching to the cubic or ottobedral form ſo com- 
monly obſervable in the cryſtals of the latter ſub- 
ſtance. It is, beſides, the only ſoluble ſalt that is con- 
verted into a glaſs by the blowpipe: which property 
therefore diſtinguiſhes it from ſaline ſubſtances in 
general, 


MURIA, MURIAT. | 


OF a ſalt taſte: eaſily ſoluble in water, and the ſolu- 
tion not made turbid by ſoda : not efferveſcing with 
diluted acids, but efferveſcing and emitting grey ill- 
ſavoured ſuffocating vapours in ſtrong hot ſulphuric 


acids: changing nitrous acid into the nitro-muriatic 
acid. 


SEA SALT, Muria aquatica. 

Fixed, decrepitating when heated, of a cubic form, 
difſolved in water. Of this there are three varieties, 
as it occurs, 1. in the ocean; 2. in ſalt lakes; g. in 
alt ſprings. When evaporated it generally contains 
from 20 to 30 per cent. of muriat of ſoda, 


Common or Rock Sar, or Muk1ar of SODA, 

| M. montana. <A 
Fixed, decrepitating in the fire, dry, pure; produc- 
ing ſulphat of ſoda when ſaturated with ſulphuric acid. 
Found 
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Found in Britain, Poland, Hungary, Spain, and vari- 
ous Other countries, ſometimes forming valt maſſes 
and mountains: it is found colourleſs, and of vari- 
ous ſhades of grey, yellow, red, blue, or brown: it 
 frequemly contaminated by a mixture of mariat of 
hme, muriat of magnelia, or other earths, and may be 
purifed by dropping into it fielt a ſolution of carbe- 
nat of barytes, then of carbonat of ſoda, as long as 
any precipitate continues to fall; then feparate the 
precipitate by filtration, and evaporate {lowly till the 
falt cryſtallizes: it is foteble in ſomething Teſs than 
three times us weight of water. Specific gravity 2 ˙12. 
Contains acid $2, ſoda 42, water of eryſtallization 6, 
Rock falt is generally accompanied by gypſum and 
indurated ochry clay: and is s ſituated 
fecoudary iran. In fome parts of che world it has 
been employed inftead: of ſtone, in buiiding : this uſe 
of it is mentioned by Strabo and Pliny. The rock. 
ſalt of Cheſhire is of a browniſh red colour, in con- 
ſequence of the prefence of an ochry clay: this clay 
is immediately feparated by ſolution and cryſtallization; 
fubfiding re the bottom of the water in which the falt 
has been diffolved, and leaving the ſupernatant liquor 
clear; from which the ſalt may be recovered by eva- 
or of the water that held it in ſolatiorf, in a per- 
fectly colourleſs ſtate. Tranſparent colourleſs patches 
of ſalt occur here and there in the natural ſtratum; 
but upon the whole tis is of the colour above de- 
ſeribed and the appearance of the mine is much the 
fame as of a' quarry of common ſtone of the ſame 
colaur.- Mr; Playfair deſeribes' a peculiarity in the 
rock-fzlt of Cheſhire. He fays that the maſs is com- 
pact, but arranged im nodules of five or ſix feet dia- 
meter: theſe nodules are not perfectly ſpherical, but © 
each is compreſſed by thoſe that ſurround it, ſo as !0 
have the ſhape of an irregular polybedron. _ 
Pallas, of welk lr im the neighBourbood of 
the river Jail, which ir ſometimes fo Hard as to pr 
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the pick-axes made uſe of in quarrying it: he adds 
that this ſalt is generally white; often as tranſparent 
and colourleſs as cryſtal: and that it readily breaks 
into cubic fragments. He obſerves that the ſouthern 
parts of Ruſſia, Siberia, and Grand Tartary, are as 
rich in common ſalt as any tract of land in the known 
world. Bruce mentions that in ſome parts of Abyſ- 
ſinia cubic maſſes of rock-ſalt paſs as current coin. 

The brine-ſprings met with near Droitwich in Wor- 
ceſterſhire, from which a great quantity of ſalt is ſepa- 
rated by the proceſs of evaporation, probably com- 
municate with ſtrata of rock- ſalt: and perhaps theſe 
ſtrata may hereafter be diſcovered; for within the laſt 
two or three years a vein of gypſum has been met 
with in that part of Worceſterſhire, which alone might 
lead to the expectation of finding rock-ſalt. 


MuriaT of ALUuuINE, M. impura. 

Fixed, decrepitating in the fire, dry, producing ſul- 
phat of ſoda when ſaturated with ſulphuric acid; mix- 
ed with various earths. Found in the Nevil Holt 
waters, and in the ſalt-pits of Saliſburg; and is a coar- 
ſer variety of the laſt from its being much mixed with 
gypſum, common mould, clay, and other earths: its 
taſte js aſtringent. | 


Mur1art of Potasn, M. febrifuga. _ By 


Fixed, decrepitating in the fire, forming muriat of 
potaſh with ſulphuric acid. Found in the environs 
of Madrid, and in ſome mineral waters in Normandy : 
it has a diſagreeable bitteriſh taſte, and when diſſolved 
and cryſtallized forms cubes which are often irregu- 
lar: it was formerly known in the ſhops by the name 
of febrifuge or digeſtive ſalt. Specific gravity 1836; 
contains acid 31, potaſh 61, water 8. 
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MunliAr of AMMONIAC, Or SAL AuMONIAc, 
. M. ammoniaca. 


Of an acrid pungent urinous taſte, when heated 
fabliming into a white ſmoke, rubbed with quicklime 
exhaling an alkaline odour, its cryſtals deliqueſcing in 
the air. Found in coal-pits In various parts of Bri. 
tain, but principally in the interior parts of Aſia and 
Africa, and in the neighbourhood of volcanos; rarely 
pure, white, and tranſparent, generally of a yellowiſh- 

rey, apple-green, or browniſh-black, colour: it dil. 

es in about three times its weight of water, and 
when flowly evaporated forms flexible ſpicules con- 
netted together like the web of a feather. Specific 
gravity 142; contains acid 4275, ammonia 25'00, 
water 32'25. 
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Mux1ar of BARTYTESs, M. barytes. 

Fixed, decrepitating in the fire, of an acrid aſtrin- 
gent taſte, precipitating ſulphat of barytes when dropt 
into a weak watery ſolution of ſulpburic acid. Found 
in ſome mineral waters of Sweden, and when evapo- 
rated forms four-ſided priſms whoſe baſes are ſquares 
or tables. It is fometimes uſed in ſcrofulous affec- 
tions in doſes of from five to twenty drops; but 
much precaution is neceſſary in its exhibition as, like 
all other barytic ſalts, it is poiſonous, 


Muxz1aT of STRONTLIAN, M. ſtrontiana. 

Of a ſharp penetrating taſte ; when heated under- ur 
going a watery fuſion, and afterwards becoming 2 
white powder; precipitated from its watery foluuon 
muriatie acid. Perhaps never found naturally 


combined, but is prepared by diffolving carbonat of 

ſtrontian in muriatic-acid : its cryſtals are long flender fol 
fix-fided - which are ſoluble in two paris of lid 
water, and alſo in alcohol, to whoſe flame they give 2 fid 
purple tinge. die 
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Musz1art of Linz, M. calcarea. 


Of a bitter taſte, ſwelling and melting and loſing its 
water of cryſtallization in heat, and after having been 
expoſed to a violent heat ſhining in the dark. Found 
in mineral waters, but generally combined with com- 
mon ſea-ſalt, to which it gives a bitteriſh taſte, and 
which it cauſes to attract moiſture and melt ſpeedily 
in the air: its cryſtals are fix-hded ſtriate priſms ter- 
minated by very ſharp pyramids: its earth is precipi- 
tated by ſulphuric acid, 


Molar of Macnzsia, M. magneſuata, 


Of a very bitter taſte, ſoluble in its own weight of 
water, its ſaturated ſolution quickly forming a jelly on 
which if hot water be poured ſpongy maſſes are form- 
ed. Found in ſalt and other mineral ſprings, and 
abounds in the waters of the ſea: its ſolution is pre- 
cipitated by cauſtic alkalies, and not viſibly by the ſul- 
phuric : it very ſpeedily deliqueſces in the air, and 
when dried in a high temperature is very cauſtic. 


NITRUM, NITRE. . - 


OF a ſharp, bitteriſh, cooling, taſte: eaſily ſoluble 
in water, and the ſolution not made turbid by a mix- 
ture of ſoda : not efferveſcing with diluted acids, but 
when ſaturated with concentrated ſulphuric acid emit- 
ting ſharp ſuffocating red vapours: detonates vio- 
lently when made red hot, and charcoal is thrown 
upon it. 


Nitae, SALTPETRE, or NiTRAT of PorasB, 
VN. nativum. | 
Fixed, pure, not deliqueſcing in the air, when diſ- 
folved and ſlowly evaporated cryſtallizing into fix- 
ſided priſms terminated at each end by an unequal ſix- 
hided pyramid. Found in Virginia, Spain, Sicily, In- 


dia, Perſia, and China: white, of a cooling taſte and 
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reſiſting putrefaction: is very brittle, and ſoluble in 
ſeven umes its weight of water: when expoſed to a 
ſtrong heat it melts, and congeals by cooling into an 
opake maſs: detonates very violently with combulti. 
ble bodies, particularly with phoſphorus. Its princi- 

| uſe is in the compoſition of gun-powder, which 


1s made by mixing together ſeventy-fix parts of nitre, 


fifteen of charcoal, and nine of ſulphur. It is called 
ſal petræ, or ſaltpetre, from its being often found at- 
tached to the ſtone walls of buildings. | 


MIRABILE, WONDERFUL SALT. 


OF a bitter taſte; not eaſily ſoluble in cold water, 
and the ſolution not made turbid by a mixture of 
ſoda: not efferveſcing with any acid: expoſed to a 
white heat with powdered charcoal producing an alla. 
line ſulphur. 


GLAUBER's SALT, or SULPHAT of Soba, 
M. genuinum. 


Of a cooling taſte, eaſily melting in the fire, when 
diſſolved and ſlowly evaporated cryſtallizing into very 
tranſparent unequally ſix- ſided priſms which moulder 
in the air. Found in many mineral waters of Britain 
and other parts of Europe, ſometimes dry, rarely in 
a cryſtallized ſtate, ſometimes in a ſtate of white efflo- 
reſcence on. moiſt walls, in vaſt quantities under the 
ſurface of the earth in the neighbourhood of Aſtracan, 
and in ſummer at the bottom of lakes: it is ſeldom 
found pure, but uſually mixed with ſoda, common 
ſalt, Epſom ſalt, or ſelenite. The fides of the cry 
tals are commonly grooved, and when expoſed to a 
warm atmoſphere they ſoon loſe their tranſparency 
and water of cryſtallization, and fall into a white 
-opake powder. When expoſed to heat, it firſt melts, 
and after the evaporation of its water becomes a white 
powder, and in a red heat melts. Its uſe as a cool- 
ing purgative is ſufficiently known. 


SULPHAT 
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SULPHAT of PoTasn, M. potaſſinum. 


Of a bitteriſh taſte, decrepitating when placed on 
hot coals and melting in a red heat, ſoluble in ſixteen 
times its weight of cold water, its cryſtals not moul- 
dering in the air. Found in various parts of Spain, 
of a greyiſh-white colour, and ſometimes luminous in 
the dark. When its diluted ſolution is evaporated, 
it affords fix-fided pyramids, or ſhort bexangular priſms 
terminated by one or more hexangular pyramids. 
The ſuperſulpbat of potaſh, from its exceſs of acid, 
turns blue vegetable juices red, and is ſoluble in twice 
its weight of water. It was formerly uſed as a pur- 
gative, under the name of ſal polychreſt and vitriolated 
tartar. Specific gravity 2-298. Contains acid 40, 
potaſh 52, water of cryſtallization 8. 


SULPHAT of AmMmoniac, M. ſulphureum. 


Evaporating in fumes when heated, deliqueſcing in 
the air, when rubbed together with quicklime emitting 
an alkaline odour, and when ſprinkled with-nitric acid 
an odour like burnt ſulphur. Found in the neigh- 
bourhood of volcanos, in ſome lakes in Tuſcany, at 
the bottom of a burning well in Dauphigny, and on 
the ſurface of the earth near Turin. It 1s generally 
found mixed with ſulphur, alumine, alum, or vitriol ; 
and hence its colour is ſeldom white, but of a grey, 
yellowiſh grey, or lemon-colour: it is alſo found in a 
ſtalactitical form, or inveſting lavas, or in an earthy 
Rate with little or no luſtre: its cryſtals are generally 
{mall ſix- ſided priſms whoſe planes are unequal, ter- 
minated by ſix- ſided pyramids: it is ſoluble in twice 
its weight of cold water, and ſlowly attracts moiſ- 
ture when expoſed to the air: when heated it firſt 
decrepitates, then melts, and in cloſe veſſels ſub- 


limes. Contains acid 5466, ammonia 14'24, water 
31'10, N 


AMARUM, 
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AMARUM, BITTER SALT. 


OF a bitter taſte: eaſily ſoluble in water, and the 
folution becoming milky by a mixture of ſoda: eaſily 
melting in heat, but neither detonating or decrepnat- 
ing. IO are ſix ſpecies, of which we ſhall notice 
only 


SULPHAT of MadNESI1A, or Ersou SALT, 
Amarum genuinum. | 


Foaming in the fire, wheh diſſolved and evaporate 
eryſtallizing into four-ſided priſms terminating each 
fide in a four-ſfided pyramid, and which wither when 
expoſed to the air. Found in many mineral waters 
of Britain and other parts; at Jena on gypſum, in 
Swiſſerland in a powdery ſtate, ſometimes in a tate 
of incruſtation covering the ſurface of the earth; in 
ſea- water it abounds, and frequently renders the ſalt 
prepared from it bitter. Before the blowpipe it melts 
with difficulty into an opake glaſſy globule. lis uſe 
is well known as a purgative ; and the magneſia of 
the ſhops is prepared from it, by diſſolving it in water, 
and precipitating the magneſia contained in it by 
means of alkalies. 


ALUMEN, ALUM. 


OF a fweetiſh and very aſtringent taſte : its watery 
ſolution made turbid by ſoda, but not by pruſſiat of 
lime: tumefying and loſing its tranſparency when ex- 
poſed to heat, and becoming a ſpongy maſs after lohng 
its water of cryſlallization. 


Native Alux, A. natioum. . 


Pure, dry, not emitting vapours when ſulphuric 
acid is poured on it. There are five varieties. Foun 
in Egypt, the iſlands of the Archipelago, Malta, Si- 
cily, in the craters of volcanos, the alps of Sviſſer- 
land, and the lakes of Tuſcany, and in various 2 
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of Europe, in aluminous ſhift : it is diſſolved in thirty- 
foftr times its weight of cold water, and eaſily forms 
cryſtals which effloreſce a little in the air: when ex- 
poſed to a ſtrong heat it ſublimes, ſwells, foams, loſes 
its tranſparency, and at laſt loſes forty-four per cent. 
of its weight: its ſolution always turns vegetable blues 


ted. Contains ſulphat of alumine 49, ſulphat of 
potaſh 7, water 44. 


CarilLAakRY ALUM, or HAIR SALT, A. halot richum. 


Dry, fibrous, of a filky luſtre, not deliqueſcing in 
the atmoſphere, nor emitting vapours when ſulphuric 
acid is poured on it. Found in the quickfilver-mines 
of Idria, the lakes of Tuſcany, in Italy, Sicily, Hun- 
gary, and the coal-mines near Whitehaven ; the eryſ- 
tals are tender capillary filvery-white filaments, gene- 
rally parallel and incurved, rarely diſpoſed in a ſtellate 
manner, which frequently adhere together and form 
compaQ pieces; theſe, after expoſure to the air, loſe 
their tranſparency and become more or leſs of a yel- 
lowiſh or greeniſh hue. Pliny ſeems to deſcribe this 
ſpecies in the following paſſage : © Concreti aluminis 
unum genus ſchiſton appellant Græci, in capillamenia 
quædam caneſcentia dehiſcens. Unde quidam tri- 
chitin potius appellavere.” Nat. Hiſt, vol. vi. This 
may by the eye be eaſily miſtaken for a variety of ſul 
phat of iron, which cloſely reſembles it in colour as 
vell as form: but the ſulphat of iron has a much 
more aſtringent taſte, and produces a black colour 
when added to the infuſion of oak-bark, or gall- nut. 
It may alſo by the eye be miſtaken for fibrous gypſum, 
or for amianthus ; but may at once be diſtinguiſhed 
from theſe by its taſte and ſolubility. ES 


STONE or MOUNTAIN BUTTER, A. butyraceum.. 


Of a yellow colour in its native ſoil, ſoft and fat to 
touch, hardening in the air and becoming white, 
of a waxy luſtre, lamellar. Found in Siberia and 


Upper 
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Upper Luſace, oozing from the ſurface of aluminous 
ſhiſt: it is a little ſemitranſparent, ſoft and friable, but 
becomes brittle by expoſure to the air, and contains 
decompoſed ſulphat of iron as well as alum. 


Rocusx or Rock or Roman ALUM, A. Romanum. 


Adhering to the tongue, ſoiling the fingers, not 
emitting vapours when ſulphuric acid is poured on it, 


combined with indurated purer alumine. According 


to Wallerius, who refers to Leibnitz, this term is de- 
rived from Rocca in Syria; from whence the method 
of artificially preparing alum was introduced into 
Europe about 350 years ſince. Aecording to Kir- 
cher, the diſtrict of Tolfa, ſituated about ten miles 
from the Tyrrhene ſea, is full of rocks, which, when 
roaſted for twelve or fourteen hours, afford alum by 
evaporation: and. hence the term rock alum. The 
ſpecies is found in Britain near Whitby, in Swiſſer- 
land, and Tuſcany, as well as at La Tolfa near Rome, 
forming ſtrata or vaſt maſſes, with frequently ſmall 
lumps of pyrites or ſulphat of iron interſperſed, and 
having ſometimes veins of white quartz running 
through it: does not efferveſce with acids, is of a 
white, grey, perlaceous, or roſy, colour; and produces 
alum upon combuſtion, or after long expoſure to the 
air. Kircher, in deſcribing the artificial preparations 
of alum, ſays, that the fragments of the aluminous 
rock are firſt roaſted; and then heaped up in a cont- 
cal ſhape, and expoſed to che ſun: afterwards, for the 
ſpace of a month, they are affuſed four times a. da/ 
with cold water, which diſintegrates and reduces them 
to a kind of argillaceous paſte. This is thrown inio 
cauldrons and boiled; and the liquor is afterwards 
withdrawn, and made to cryſtallize by the procels 
known to the manufadturer. 

As iron is always preſent in greater or leſs propor 
tion in aluminous ſhale, and as the ſulphuric acid com 
bines with that metal very readily, all the natural * 
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of alum contain ſome portion of iron: the combina- 
tion of the acid with the iron produces the metallic 
ſalt commonly called green vitriol; and from the pre- 
ſence of this ſalt ariſes the occaſional ligbt- green co- 
lour of natural alum. It happens that the ſpecies pro- 
perly called Roman alum is derived from an alumi- 

nous earth which ſcarcely contains any iron; and 

owes its purity to the abſence of that metal. By de- 

grees the term has been extended to any pure form of 
alum. Wallerius ſays that Roman alum is obtained 
by lixiviating a white aluminous earth met with at 

Tolfa, in the territory of Civita Vecchia, in Italy. 


 ALUMINOUs EARTH, A. commune. 


Not emitting vapours when ſulphuric acid is poured 
upon it, mixed with bituminous ſhiſt. There are three 
varieties: 1. Very ſoft to the touch, meagre, breaking 
into trapezoid fragments, 2. Hardiſh, ſhining inter- 
nally, undulately flaty, a little greaſy to the touch, 
breaking into indeterminate fragments. g. Slightly 
efferveſcing with acids. They all occur in the neigh- 
bourhood of coal-mines in many parts of England, 
Scotland, and Wales; in Siberia, Norway, Sweden, 
many parts of Germany, &c. forming vaſt mountains, 
and ſtrata over coals and iron ore; it is alſo found in 
[mall flatted ſpherical maſſes, containing ſmall parti- 
cles of ſulphuret of iron in the form of pyrites. - Co- 
lour black, gives a dark grey ſtreak, adheres a little to 
the tongue: texture ſlaty, ſometimes ſtraight, ſome} 
umes curved, and has a ſweetiſh and ſomewhat aſtrin- 
gent taſte, and is apt to wither in the air into a dull 
grey powder. It is uſed in alum-works. 


VITRIOLUM, VITRIOL. , 

OF a very cauſtic taſte: its watery ſolution made 
urdid both by ſoda and pruſſiat of lime: very ſoft, 
mouldering in the air: diſſolving like water when ex- 
poſed to heat, and in a very ſtrong degree leaving a 
zenuine metallic oxyd. : 
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SuLleHAar of Cozarr, Vitriolum magneſii. 
Of a roſy- red colour, its watery ſolution depoſit- 
ing an ochraceous ſediment when diſſolved ſoda is 
poured into n, and a greeniſh one when a ſolution of 
pruſſiat of lime is poured imo it. Found in the mines 
of Neuſohl in Hungary: it is ſoluble in ſixteen times 
its weight of cold water, and melts with borax into a 
blue glaſs: ' when cryſtallized it exhibits an elongated 
eige- ſided priſm. A ä 

. SULPHAT of NickEL, Vitriolum niccoli. 


Green, its watery ſolution depoſiting a whitiſh-green 
ſediment from # mixture of ſoda, Found in ſome 
mines of Sweden, and ufually contains ſome iron: 
cotour a deep green: it cryſtallizes in double four- 
fided pyramids with their tips truncated, and ſometimes 
in large ſour- ſided equal priſms. g 


Su trxarof Zinx, or WRITE VITA IOI; V. 2nd. 

White, its watery ſolution depoſiting a white ſedi. 
ment from a mixture of ſoda or pruffiat of lime, and 
whetr evaporated/ cryftallizing into four-ſfided priſms 
terminated at both ends by a pyramid. Found in tbe 
copper /tnines of Cornwall abd. Angleſes, and in the 
zine-mines of Sweden, Bohemia, Germany, and Hun- 
gary; rarely in its perſett native ſtate, but generally 

in a ſtalactiticab or capillary ſtate, or in a looſe pov- 
dery eſfloreſcunce: it is ſometimes blended with a little 
ron, and then tintture of galls turns its ſolution black- 
iſh> the cryſtals are foluble in fomethiog more (has 
twice their weight in water, and effloreſce lowly on 
expoſure to the air. It is colourleſs, when pure; 
when it contains any confiderable proportion of iron 
«is: of a light: greeniſh yellow. Speciße gradi), 
when pure, is 192. This ſubſtance is obtained by 
enificial proceſſes fromthe ore of zink called blend, 
or ſulphuret of zink, much in the fame manner 13 
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phat of iron or of copper from iron or copper py+ 
rites; but it is very rarely formed by the ſpontaneous 
alteration of blende. As in almoſt every inſtance 
blende contains ſome portion of iron, the white vitriol 
of commerce, unleſs ſubſequently purified, neceſſa- 
rily comains a correſpondent proportion ot green 
vitriol; and henee its occaſional greeniſh- yellow oo 
Jour, 85 


Su len f of Coerzx, or BTU I VIr RIO, V. cupri. 


Of a deep blue colour, and very aſtringent acrid 
taſte ; its watery ſolution, when copiouſly mixed with 
a ſolution of volatile alkali, becoming a fine ſky-blae. 
Found in the copper-mines'of Wicklow in Ireland, 
in France, Germany, Saxony, Hungary, Sweden, dec. 
ſometimes in a ſtate of ſolution, ſometimes crʒ ſtalli- 
zed or ſtalactitical: it has a ſtrong ſtyptic nauſeous 
taſte, and is commonly uſed as a cauſtic: its cryſtals 
are four-{ided priſms with rhemboigal faces, which are 
folub!e in ſour times their weight of cold water, and 
by expoſure to the air they flightly effloreſee, loſe 
their luſtre, and are covered with à yellowiſh-grey 
1 they like wile communicate a green colour to 

me. A valuable article of commerce is produced 
by placing thin plates of iron in the waters where it 
is held in ſolution; for the acid, having a greater affi- 
nity with iron than copper, gradually decompoſes it, 
and leaves the copper in its place. Contains acid gg, 
oxyd of copper 32; water 35. Sulphat of copper 
may eahly be diſtinguiſhed from moſt other minerals 
by its blue colour: ſome other natural forms of cop- 
per are alſo blue, but they are not ſoluble in water. 


SULPHAT of IRON, or GREEN VITRIOL, F. ferres 
Green, its watery ſolution depoſiting an ochraceous 
ſediment when mixed with a ſolution of ſoda, and a 
blue one with pruſſiat of lime, made blackiſh by tinc- 
ture of galls. Found in Brnain and various parts of 
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the continent, in grottos, - caverns, and galleries of 
mines, in the form of pale green cryſtals, or in a grey 
or yellowiſh or reddiſh-grey effloreſcence, or ltalaQti- 
tical or capillary, and moſt commonly mixed with 
copper, zink, or alum; it is alſo found in ſolution: 
when pure it cryſtallizes into rhomboidal green tran. 


parent priſms which are inſoluble in alcohol: when 


heated it melts, gradually loſes its water of cryſtalliza- 
tion, and with a ſtrong heat there remains a red poy- 
der, formerly known by the name of colcothar of vi. 
triol, Contains acid gg, oxyd 23, water 38. 

The natural hiſtory of ſulphat of iron is neceſſarily 
contained, in a great meaſure, in that of alum. The 
alum is formed in conſequence of the acidification of 
the ſulphur of the pyrites contained in aluminous 
ſchiſt ; the acid uniting with the alumine of the ſhale 
in the moment of its formation. If you ſuppoſe a 
ſimilar proceſs to take place in inſulated maſſes of 
ſulphuret of iron, where no clay is preſent, the acid 
would unite with the metallic ſubſtance ſimply ; and 
the ſalt in queſtion would be formed. This proceſs 
often does take place naturally ; particularly in pyrites 
of a radiated ſtructure and globular form. Some- 
times it is accelerated or even produced by artificial 


means, as by roaſting the pyrites ; and ſubſequently 


ſubmitting it to. the treatment deſcribed above, under 
the bead of ſulphat of alumine. In the ſpontaneous 
formation of ſulphat of iron, the pyrites firſt loſes its 
2 then ſwells and ſeparates into numerous 
ſſures. After this, its ſurface is partially covered 
with a white effloreſcing powder, which is the flos g 
of Pliny. If this be ſeparated by lixiviation, and ihe 
lixivium be evaporated, cryſtals of green vitriol will 
be obtained, Wh 12 | 
Green vitriol by expoſure becomes yellow, and at 
laſt brown: in this ſtate perhaps it anſwers to the 
ij and ſory of Pliny. The melanteria, or iok-ltones 


of Pliny ſeems to be a variety of ſulpbat of iron * 
| as 
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has been formed in a matrix containing vegetable 

altringent matter, which uniting with the metallic ſalt 
has produced a natural-ink. Theſe three varieties are 

now conſidered as forming a diſtin& ſpecies, under 

the name of Vitriolum atramentarium. 


CLASS III. INFLAMMABLES. N 


HOSE ſubſtances which are called inflammables 
Lare not all capable of producing flame : ſome ſim- 
ply become red-hot when expoſed to the neceſſary 
degree of heat; and inſenſibly conſume without the 
phenomena that uſually attend the proceſs of com- 
buſtion. If expoſed to a red heat in a veſſel from 
which atmoſpheric air is excluded, they are in many 
inſtances decompoſed ; and at the ſame time their 
elementary conſtituent principles form either new or 
differently-modified compounds: theſe are for the 
moſt part volatile, and pals away in the form of water, 
and of oil or bitumen, and different aëriform fluids. 
Tha? which remains in the veſſel conſiſts of earthy 
and metallic matter, and charcoal. If this reſiduum 
be expoſed to a red heat in the open air, the charcoal 
combines with the oxygen or pure part of the atmol- 
phere, and forms carbonic acid gas, or fixed air; 
which is diſſipated, leaving only the earthy and me- 
tallic matter. The produtts of the analyſis of inflam- 
mable minerals are for the moſt part Inflammable 
air, or hydrogen gas; heavy inflammable air, or car- 
bonated hydrogen gas; fixed air, or carbonic acid gas; 
water; oil, or bitumen; and charcoal. Theſe ſub- 
ſtances appear to be ultimately derived from the fol- 
lowing three elementary principles: 1. Carbon, or the 
baſe of charcoal. 2. Oxygen, or that part of atmoſ- 
pherical air which ſupports combuſtion; called oxygen, 
becauſe it appears to be the acidifying principle. 3. 
Hydrogen, or the inflammable principle ; called hydro- 
gen, becauſe when united with oxygen it conſtitutes 
Vater, | 


TURFA, 
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TURFA, TURF, 


- GENERALLY of a dull colour, and more or lefs 
fibrous texture: when burnt, emitting fumes which 
are exccedingly offenſive to the ſmell and the eyes: 
conſiſting of the fibrous roots and other parts of ve- 
getables more or leſs intermixed, and combined with 
bitumen. L EIN | 


Common Tur, T. cœſpitoſa. 

Whitiſh, light, eaſily and ſpeedily burning into 
aſhes with flame and a {mall degree of fumes. There 
are two varieties: 1. Conſiſting principally of heath; 
2. conſiſting chiefly of moſſes and graſſes. Found 
commonly on moors and heaths, covering the ſurſace 
of the ground, or covered with a light Rratum of the 
foil only, and is generally in deeper layers than others 
of its kind: it is compoſed of the radicles of heath 
and moſſes which have undergone very little alter- 
ation, and is pale, hoary, or when contaminated with 
iron ochraceous : it is ſo light, that a piece 14 inches 
long, 6 broad, and 4 thick, will weigh only from 13 
to 15 ounces: its vapour is not ſo diſagreeable to the 
hoſe and eyes as many others, but it conſumes very 
quick, gives but little heat, and leaves a large quan- 

tity of aſhes, | 


| Darzy, Turfa maritima. 


„ ee OE" and emitting muſt offenſive fumes 
to the noſe and eyes, Found in low maritime fitu- 
#tions, and in the neighbourhood of ſal ſprings; ra- 
ther ponderous, of a darkiſh colour, and takes a longet 
time in conſuming than T. cæſpitoſa, and gives out 
much more heat. 


phe Pear, Turfa paluſtris. 

Of a dark colour, conſolidating in the air, burning 
quicker and with leſs offenſive fumes. Found ws 
ip | | where 
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where in bogs and moraſſes, and is generally the mid- 
dle and lower beds under turf, and frequently at the 
bottom of bogs where the water has laid ſtagnant: the 
vegetable ſubſtances are quite in a decayed ſtate, and 
therefore leſs vihble: a brick of 14 inches long, 6 
broad, and 4 thick, will weigh from a pound and a 
quarter to a pound and three quarters: it is, in many 
places, a principal article of fuel, and its aſhes are of 
conliderable value as a manure. 


HARD Tur, T. picea. 


Of a dark colour, conſolidating in the air, a little 
greaſy to the touch, impregnated with a large propor- 
tion of bitumen, and burning with much heat and 
fumes, Found on plains at the tops of bigher moun- 
tains, frequently on thoſe compoſed of granite, and 
at the bottom of ſtagnant waters : after being ſome time 
kept, it- will burn like coal. It is the moſt ponde- 
rous of its kind, a brick 14 inches long, 6 broad, and 
4 thick, weighing about two pounds. 


BITUMEN, BITUMEN, including NaeruTtH a, 
| Tar, Coal, &c. 


GENERIC characters, Eaſily combuſtible with 
flame, and emitting when ignited a ſtrong odour ; 
grealy to the touch. . ME 

Some of the produtts reſulting from the diſtillation 
of common coal, ſays Dr. Kidd, very cloſely reſem- 
ble the bituminous ſubſtances called naphtha, petro- 
leum, and aſpbaltum. If therefore we ſuppoſe a diſ- 
ulation of coal to be going on in the interior of the 
earth, the production of the different natural forms of 
bitumen may thus be accounted for: as. alſo the ex- 
iſtence of that variety of coal, to which culm and 
Kilkenny coal belong ; which, by the diſtillation here 
ſuppoſed, may have been deprived of their bitumen. 
No ſtreſs is intended to be laid on this hypotheſis 
further than as it ſerves for the convenience of ar- 
287 | rangement : 
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rangement: for, thus having traced the formation 6 
bitumen through its various ſtages, and ſhown, in 
ſome inſtances at leaſt, its neceſſary connexion with 
vegetable matter, we ſeem enabled to account for its 
preſence in a ſeparate and inſulated ſtate. 


FLuid BiTUMEN, or NAPTHA, B. naptha. 


Specific charaQters, it is fluid, nearly colourleſs, 
volatile, and highly inflammable. Naptha is met 
with abundantly in Perſia and Media, iſſuing from 
rocks and clays. It- has alſo been found, according 
to Mr. Kirwan, at Mont Feſtin, near Modena, in 
Italy. The ſpecific gravity of naptha is leſs than that 
of the moſt highly reQified ſpirit of wine. By ex- 

ſure it loſes its tranſparency and odour; acquires 
a yellowiſh, or even brown, colour ; becomes thicker, 
and ſpecifically heavier; and approaches in its cha- 
raQters to the next ſpecies, Petroleum. In various 
2 of Perſia naptha is uſed inſtead of oil for lamps, 

c. | 


PETROLEUM, or Rock O1t, B. petroleum. 


Liquid, but of a thicker conſiſtence than the laſt, 
and not ſo tranſparent ; coloured. This is found on 
the ſurface of certain ſprings 'in Perſia, Media, and 
Siberia; or in coal-mines, or oozing out of rocks and 
mineral beds, in various -parts of Great Britain, and 
of Europe in general. It is of a thicker conſiſtence 


than naphtha, and a rather leſs pleaſant ſmell, is lighter | 


than water,-but heavier than alcohol: colour yellows 

or with a ſhade of red, or green, or browniſh, or 

blackiſh : when burnt it yields a ſoot, and leaves 2 

ſmall quanti:y of coaly refiduum. By expoſure it 
comes of the conſiſtence of treacle. 


Minztrart Tar, B. maltha. | 

Inſpiſſated, black, ſticking to the fingers. Found 
in Colebrook- dale and other coal- counties in Britain, 
| | | ſometimes 
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ſometimes floating on lakes in Paleſtine, Babylon, 
Arabia, Perſia, China, Barbadoes, and various parts 
of Europe, and frequently iſſuing from rocks; is of 
the conſiſtence of treacle, of a blackiſh-brown colour, 
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opake, and has a very ſtrong ſmell when burnt: it 
ſeems to have its origin from the former ſpecies, 
which, by long expoſure to the air, has loſt its vola- 
tile particles, and obtained a thicker conſiſtence. 


MineRaAL PiTcn, B. mumia. 


Black, inodorous, ſoftening in a low heat. Found 
in Perſia, in the cliffs of rocks at Choraſſou, on the 
river Caucaſus, and is ſaid to have been diſcovered 
is Lancaſhire. Colour, blackiſh-brown, ſoft and 
tough like cobler's wax when the weather is warm, 
but brittle like pitch in cold weather: it does not 
ſtain the fingers, and on a hot iron flames with a ra- 
ther ſtrong odour, and leaves a quantity of aſhes. 
The Perſians value it highly, and after mixing it with 
about a third part of wax apply it to freſh wounds. 


ASPHALTUM, B. aſphalthum. 


Opake, ſhining, black or browniſh-black, eafily 
melting in heat, efferveſcing with concentrated nitric 
acid. Found abundantly in various parts of Europe, 
Alia, and America; eſpecially in the iſland of Trini- 
dad, in a plain called Turlane, where it covers the 
larface of the earth for a conſiderable diſtance : its 
lurface is hard, black, ſhining, and reſinous: it eaſily 


for the ſame purpoſes as ſealing-wax ; when pure, it 

urns without leaving any aſhes: when hardened is 
very brittle, and was uſed by the ancient Egyptians 
for making mummies: when diſſolved in oil it is uſed 
48 a Varniſh for leather and other purpoſes. 


The word afphaltum is derived from the name of 


the lake in Judza, where this ſubſtance occurs in great 
abundance. It firſt riſes in a liquid form to the ſur- 
Vol. XIV. No. 192. 3R face 


melis before the flame of a candle, and may be uſed 
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face of the water, and there hardens. It differs from 
the foregoing ſpecies principally in conſiſtence. 
Klaproth analyſed a variety of aſphaltum, from Av- 
lona in Albania, the ipecific gravity of which war's, 
He ſays that it burns with a ſtrong and lively flame; 
and is conſidered as the principal ingredient in the 
Greek fire ſo much employed in former times. Aſ- 
pbalium may be diſtinguiſhed from coal by the ſmell. 
it emits when rubbed. It is, beſides, electric; which 
coal is not. It is diſtinguiſhed from jet by its brit- 
tleneſs, and by its peculiar odour when rubbed. 
RETINASPHALTUM.—This ſubſtance is a natural 
combi nation of reſin and aſphaltum; and bence Mr. 
Hatchett, who firſt analyſed it, was induced to diſtin- 
guiſh it from other bituminous ſubſtances by this 
name. It is met with in moderately-fized maſles, 
among the earthy matter in which the ſtrata of Bovey 
coal are fituated ; but adhering to the coal. Its colour 
is a light ochry brown, and it might by the eye be 
calily milteken for a variety of umber: but it poſſeſſes 
a much higher degree of inflammability. When placed 
on a heated iron, it melts and burns with a bright 
flame; yielding at firſt a fragrant odour, which to- 
wards the end of the combuſtion becomes ſlightly 
tainted with that of aſphaltum. 8 


AT MixEZRAAL Tailow, B. ſeuum. 
White, rather brittle, floating on water, burning 
eaſily with a blue flame. Found in the maritime 
parts of Finland in the neighbourhood of Narko, and 
at the lake Loja : it is ſoluble in cold olive-oil, and in 
alcohol if mixed with a little alkali; is of the con- 
fiſtence of tallow, lighter than ambergris, and burns 
quickly, leaving a confiderable reſiduum of aſhes. 


ELasTic Biruuzx, or MIN EZAAL CaHov TCHOUC, 
| B. elaſticum. | 


Brown, ſolid, elaſtic like Indian rubber. wn 


n 
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in the lead-mine of Odin, near Caſtletown, in Der- 
byſhire, with calcareous ſpar. Colour yellowiſh or 
reddiſh-brown, ſometimes paler and reſembling in 
colour and texture fine cork: is very elaſtic, and ſoft 
der to be comprefled with the fingers when freſh, 
bu#hardens and gets rather briitle by long expoſure 


io the atmoſphere: is inſoluble in ether, alcohol, and 


oil of turpentine, but is readily diſſolved in oil of 
olives: burns with a bright flame, and when diſtilled 
yields bituminous oil, infoluble in water, leaving a 
carbonaceous reſiduum: ſpecific gravity nearly that 
of water, ſome varieties more, {ome leſs. 


HARD BiTUMEN, or JET, B. gagas. 


Compatt, deep black, opake, of a conchoidal tex- 
ture, ſhining internally, burning with a greeniſh flame, 
Found in various parts of Great Britain, France, 
Spain, Germany, &c. particularly on the coaſt of 
Loweſtoft in Suffolk, with impreſſions of cornu am- 
monis, ſometimes in layers, but generally in kidney- 
form maſſes of various ſizes. Colour glofly black, 
glaſly internally: texture ſtriated, and conchoidal : 
when cold has no odour, but when heated emits an 
odour reſembling that of aſphaltus: readily inflames, 
and loſes during combuſtion 14 grains in 20, leaving 
an earthy refiduum : in thin pieces will float for a 
ſhort time on the water: ſpecific gravity 1259. It 
is formed into buttons, beads, and other trinkets: 
when heated or rubbed hard, will attract light bodies. 


CaxxEL Coal, or Bovey Coal, B. amphelites. 
Black, opake, brittle, does not ſtain the fingers, 
burns with a bright white flame like a candle. Found 
in Lancaſhire, Ireland, and many parts of Europe, 
of a compadꝭ ſlaty texture, and conchoidal fracture: 
ut kindles eaſily, and leaves a ſtony or ſooty reſiduum 
of a grey colour: it is ſuſceptible of a fine poliſh, and 
| 3 Ra like 
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like jet may be made into trinkets: ſpecific gravity 
1232, to 1426. a 
The following intereſting account of the Bovey 
coal is from Kidd's Outlines of Mineralogy, lately 
publiſhed. — The ſubſtance ſo called, conſiſts of 
the branches, trunks, and roots, of trees, that have, 
to a greater or leſs extent in different parts, under- 
gone that alteration by which the vegetable principles 
are charred, and converted into bitumen. Bovey 
coal is analogous to the ſurturbrand of Iceland; the 
piligno of the Italians; and the ſeveral varieties of bi- 
tuminous wood, ſometimes called legnite, met with in 
different parts of Europe. The general appearance 
of Bovey coal, and the alluvial character of the ſpot 
where it is found, ſufficiently manifeſt its origin; and 
ſhow that the alteration it has undergone depended 
on a proceſs analogous to that which takes place in 
the formation of turfand peat. Some ſpecimens have 
been lately ſent. to the muſeum at Oxford, which 
have every appearance of the recent vegetable: they 
appear to bave belonged to that part of the trunk 
which is contiguous to the root; and are of the cha- 
ratter of a ſpecies of fir. I underſtand from a gen- 
tleman who is thoroughly acquainted with all that 
part of . Devonſhire, that the ſtrata of Bovey coal 
originate from a part of the heath where numerous 
ſtumps and roots of trees are remaining: that from 
this point the ſtrata gently dip, or incline downwards 
beneath the ſurface ; ſo that, in proportion as you ad- 
vance from the roots juſt mentioned, the accumula- 
tion of alluvial matter above the coal becomes 


thicker. The Bovey coal appears therefore to be 


the broken trunks and branches of the roots and 
ſtumps juſt mentioned. From the completely vege- 
table appearance of the ſpecimens above mentioned, 
the Bovey coal may be traced by inſenſible gradations 
into a ſtate in which every feature of the vegetable is 


loſt, and the ſubſtance in colour aud luſtre and de 
| tu 
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ture completely reſembles pitch. In one part of the 


ſembled common charcoal, but were more eaſily di- 
viſible and almoſt crumbled between the fingers. I 
did not ſubmit theſe to a chemical examination; but I 
found that, when they were employed for the purpoſe 
of completing the galvanic circle, no ſpark was pro- 
duced ; whereas in the caſe of common charcoal a 
ſpark is produced. In ſome inſtances the Bovey coal 
is obtained in the form of ſtraight flat pieces, three or 
four feet in length, reſembling boards: in which 


ſubſtances originally cylindrical, as the trunks and 
branches of trees, is obſervable in the ſurturbrand, or 
bituminous wood of Iceland, as well as in the Bovey 
coal: and alſo in other ſimilar fituations : and the 
obſervation extends to all organic remains met with 
in ſtrata of clay, or argillaceous ſchiſt: for theſe are 
conſtantly of a flattened form, even in the cafe of 
bone and ſhells : ſo that the ſame ſubſtances, which in 
a calcareous ſtratum preſerve for inſtance their origi- 
nal cylindrical figure, in a ſtratum of argillaceous 


ſchiſtus are compreſſed into a plane triangular ſur- 
face.” | 


Common or Pit Coal, Bitumen lithanthras. 
Specific characters, opaque, black, brittle, burning 
vith a blackiſh or grey ſmoke, and leaving black or 
grey aſhes and cinders. 

Pit-coal is uſually found in ſtrata in the earth, al- 
moſt always in mountains of ſhiſtus or grit. It ap- 
pears to be a general opinion, that this ſubſtance owes 
ts origin to the decompoſition of vegetable bodies. 


ve may perceive that very few, and moſt probably 


have been elaborated in the bodies of animals or ve- 
getables. 


heath I met with a few ſmall pieces that exactly re- 


ſtate it is called board-coal. This flattened form of 


And, indeed, when we attend to the inflammable ſub- 
ces found in the earth, or in the mineral kingdom, 


none, of them, can be truly ſaid to belong to it, but 
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22 From the turf that is pared from the ſur- 
ace of the earth, and owes its inflammability to the 
roots of vegetables which are mixed with it, we may 
deſcend to the peat, or black earth of the moors, in 
many ſpecimens of which vegetable remains are Kill 
percepuble; though in moſt they appear to be de- 
prived of every appearance of their organic texture, 
their oily and inflammable nature only remaining; 
and from thence the tranſition to pit-coal is eaſy. For, 
if we reflect on the yalt revolutions which the earth 
has certainly undergone through a long courle of 
ages, by means of which its ſurface has been broken, 
diſplaced, and inverted, from the actions of floods, 
earthquakes, and the great convulſions of nature occa- 
ſioned by volcanic eruptions, it will be no impro- 
bable inference that the thin though extenſive {trata 
of pit-coal, as well as the exſudations of naphiha, pe- 
troleum, and their modifications, have all ariſen from 
the burying of extenſive woody trafts of the ſurface, 
ſuch as are common in all uncultivated countries. 
Aad this probability will be reduced to more cer- 
tainty, when we advert to the natural hiſtory of pit- 
coal, which is met with in all the various Rates of tran{- 
formation. Whole trees are converted into pit-coal, 
in ſuch quantities together as to exhibit entire foreſts; 
in which the roots, trunks, branches, bark, and even 
ſpecies, are diſcernible, Both coal-pits and flate- 
quarries exhibit innumerable marks of impreſſions of 
leaves, and other indications of their vegetable origin; 
and the analyſig of this combuſtible ſubſtance tends 
ſtill further to conſirm this truth. On the other hand, 
if we attend to ſuch inferences as chemical theory 
might point out from the ſacts around us, we ſhall ſee 
how ſmall the probability is, that the mineral king- 
dom ſhould, after a certain limited time, contain in- 
flammable bodies, if they were. not occaſionally thrown 
into it, in nee of the operations carried on 
vithin organized ſubſlances. For all inflammable 

2 g ſubſtances, 
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ſubſtances, tending to decompole the oxygen or vi- 
tal air of the atmoſphere, would, in proceſs of time, 
revert to the clais of uninflammable bodies, if the 
operation of organized ſubſtances, particularly of the 
vegetabie kind, did not tend to diſengage the vital 
air again, and render bodies combuſtible, which were 
not {o when they became parts of thoſe ſubſtances. 
Thus, as Dr. Kidd obſerves, © the natural tranſition 
of vegetable matter into a ſubſtance completely re- 
ſembling coal, both in external and chemical charac- 
ters, may be traced by the moſt gradual and ſatisfac- 
tory ſteps. A ſimilar converſion of the one into the 
other may be effedted alſo by artificial proceſſes: and 
| have ſeen ſpecimens, the reſults of Mr. Hatchett's in- 
tereſting experiments, which in their appearance fo 
cloſely reſembled common coal, that no eye, however 
experienced, could detect the difference; altbough- 
the difference between their preſent and their original 
form was much greater than between that of common 
coal and vegetable matter in general: this will be 
readily admitted upon ftating that ſome of the ſpeci- 
mens in queſtion were nothing more than an altered 
ſtate of colourleſs vegetable oils. There is no abſurdity 
therefore in ſuppoſing that coal in general may have 
been derived from the gradual alteration of vegetable 
matter. In almoſt all the coal indeed of Staffordſhire 
and the inland counties, as alſo in the coal of Mon- 
mouthſhire and Glamorganſnire, the traces of a vege- 
table origin are fo obvious, that thoſe even who are 
Ignorant of the foregoing fatts, and totally unprepared 
or even abſolutely indifpoſed io admit this cloſe re- 
lation between the mineral and vegetable kingdoms, 
muſt be convirced from the mere appearance, that 
there is the ſtrongeſt ground for believing this kind of 
coal at leaſt to have been derived from vegetable mat- 
ter; but, as to coal in general, it muſt be confeſſed, 
that the ſituations in which the ſtrata are found, and 
moſt of the circumſtances connected with their geo- 
logical 
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logical hiſtory, preſent ſuch perplexing appearances, 
that it ſeems impoſſible to expect a conſiſtent explana- 
tion of the manner in which the accumulation of theſe 
maſſes originally took place.” - 


o” 


Veins of coal are often mentioned by different 
writers; yet in reality coal is ſcarcely ever found in 
veins, but rather in beds or in Heaps; though theſe 
beds, from a derangement cauſed by the occurrence 
of ſtone or matter of a different kind from that which 
forms the ſtrata, are ſometimes thrown into the form 
of a horſe-ſhoe, with the curvature downwards, and 
thus aſſume the appearance of a vein. When a coal- 


mine is diſcovered, its direction, that is, its extent in 


| the ſame horizontal line, and its dip and rife, or incli- 
uation, that is, its fall beneath that line, are next to be 
traced ; as it ſhould always be worked at right angles 
with its direction, and the ſhaft to drain off the water 
ſhould be ſunk in the loweſt part. To find the in- 
clination, three holes, each reaching to the bed of coal, 
are bored at the diſtance of fix hatred feet from 
each-other, forming an equilateral triangle; and the 
level and depth of each are taken. The higheſt is the 
ſtandard to which the diſtance downwards of the bed 
Of coal under each hole is referred, that which is moſt 
diſtant in depth from the ſtandard being the loweſt. 
It is almoſt needleſs to add, that the boring ſhould be 
ſkilfully conducted, in order that the holes be perfect 
perpendicular. The tools or inſtruments uſed in 
boring are very ſimple. The boring-rods are made 
of iron-from three to four feet long, and about one 
inch and a half ſquare, with a ſcrew at each end, by 
which they are ſcrewed together, and other rods added 
as the whole increaſes in depth. | Theſchifſel is about 


eighteen inches long, and two and a half broad at the 


| end, which being ſcrewed on at the lower end of the 
rods; anda piece of timber put —_ an eye at the 
upper end, they are prepared for work. The opera- 


tion is performed by lifting them up a little, and let- 
| ting 


oe — 
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ting them fall again, at the ſame time turning them 

round, by a continuance of which motions, a round 

hole is worn through the hardeſt ſtrata, - When the 

ehifſel is blunt, it is taken out, and a ſcooped in- 

ſtrument called a wimble put on in its ſtead ; by which 

the duſt or pulverized matter which was worn off 
| the ſtratum in the laſt operation is brought up. By 
this ſubſtance, the borers know. exattly the nature of 
the ſtratum they are boring in; and, by any alteration 
in the working of the rods, they perceive the leaſt 
variation of the ſtrata, The principal part of the art 
depends upon keeping the hole clean, and obſerving 
every variation of the ſtrata with care and atten- 
tion, 

In England, beds of coal of leſs than two feet and 
an balf in thickneſs are judged not worth working ; 
but in Germany, none exceeding ſix inches are neg- 
lected. To convey a fuller idea of the ſtrata. of 
earth or ſtone that generally accompany coal-mines, 
we ſhall here add Mr. Kirwan's account of thoſe that 
are found in the principal coal-mines of Europe. 

The moſt conſiderable coal mines in England are 
ſound in the counties of Northumberland and Dur- 
bam on the eaſt, and thoſe of Lancaſhire and Cum- 
berland on the welt; they ſeem to extend acroſs the 
kingdom, or at leaſt to the mountains of Cumberland 
and Weſtmoreland. , On the eaſtern coaſt, towards 
Newcaſtle, - the land gently deſcends towards the 
lea, but is here and there interſected with deep val- 
leys, in the declivities of which the coaly ſtrata 
appear to have been firſt diſcovered The principal 


deep: at Whitehaven about ſixty. | 
At Alfreton common, in Derbyſhire, the principal 
bed of coal is a bundred and eighty-four feet deep, 


ſeam of coal about half way down, only eighteen 
Vor. XIV. No. 19g. 3 8 inches 


bed of coal at Newcaſtle is about thirty-ſeven fathoms 


buried under ſtrata of argillaceous earth with one 
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inehes thick ; but the ſtratum at the bottom is ſeven 
feet four inches, of exceeding good coal. 

At Hetruria, in Staffordſhire, the coal lies very 
near the ſurface, The firſt approach is through 
ratchil, or fragments of ſtone; then limeſtone about 
one foot thick; a bed of ſand, clay, and lime, follows; 
and then comes the ſtratum of coal. 

At Bagelt, in North Wales, the mine penetrates 
through fixty-one feet of ſand and gravel, ſnafe, clay, 
and ſlate, when it reaches a ſtratum of coal fix feet 
in thickneſs. It then finks fifty-three feet deeper, 
and reaches a ſeam of coal only two feet three inches 
thick. But, after deſcending one hundred and five 
feet further, through ſand-ſtone and flate, and two 
hundred and forty feet from the ſurface, it approaches 
a ſtratum of valuable coal, upwards of fifteen feet 
thick. | 

- At Litchfield, the mine finks through black clay, 
rotten-ftone, marl, thin coal, black-rock, black-bat, 
or marl, white-rock, grey-rock, &c. until it reaches 
* a hundred and fifteen feet under ground, where the 

t and valuable ftratum of coal lies, not leſs than 
thirty feet thick. 

At Colebrook Dale, in Shropſhire, according to 
Mr. Young's Annals of Agriculture, they obtain four 
| Rrata of coal in the ſame pit, ranging in the following 
order ; brick-clay, potter's-clay, ſmut, blue-bat, or 
marl, ſand-ſtone, coal four feet thick ; potter's-clay, 
then the beſt coal three feet thick; brick-clay, then 
clod-coal two feet fix inches thick; common clay, 
and then flint-coal four feet thick. The utmoſt depth 
of this mine is only eighty-two feet. 

In Scotland, at Baldo near Falkirk, the pit ſinks 
only fifty-two feet under ground, through a thin layer 
of clay, then a ledge of late thirty-three feet thick, 
then limeſtone, flate, and earth, until it reaches 3 
ſeam of coal three feet fix inches thick. 


The moſt remarkable coal-work ever known, . 
| tha 


hat 
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that wrought at Burrowſtounneſs, under the ſea. The 
ſtrata of coal were found to continue under the bed 


of the ſea in this place, and the colliers had the cou- 
rage to work the ſeam near half-way over; there be- 


ing a mote half a mile from the ſhore, where there was 


an entry that went down into the coal-pit, under the 
ſea. This was made into a round key or mote, built 
ſo as to keep out the ſea, which flowed there twelve 
feet. Here the coals were laid, and a ſhip of that 
draught of water could lay her fide to the mote, and 
take in her lading. This famous collierry belonged 
to the Earl of Kincardine's family, The freſh water 
which ſprung from the bottom and ſides of the coal- 
pit, was always drawn out upon the ſhore by an en- 
gine, moved by water, that drew it forty fathoms. 
This coal-pit continued to be wrought many years, 
to the great profit of the owners, and the wonder of 


all that ſaw it: but, at laſt, an unexpected high tide, 


drowned the whole at once; the labourers had not 
time to eſcape, but periſhed in it. Hp rg 

In Ireland, at Drumglaſs, the mine is a hundred 
and thirty-two feet deep, paſſing through clay and rub- 
ble-ſtones, ſoft argillaceous one, indurated clay, a 
ledge of late, hen the ſeam of coal four feet five 
inches thick. At Ballycaſtle, the other Iriſh mine, 
the ſeam of coal at preſent worked is five feet thick, 
but lies two hundred and forty-two feet under ground, 
palling through ftrata of baſaltes, (late, yellow free- 
tone, flaty coal, and ninety feet of hard grey free- 
This mine, notwithſtanding, is worked with 
great ſpirit, 

In France, a quick-burning volatile coal has been 
diſcovered, and worked, for many centuries. The 
beſt are found in Forex, Bourbonnois, and Auvergne, 
[t lies at conſiderable depths, and generally in heaps, 
not in ſeams, on the fides of hills, and is therefore 


cally extracted. 
In Germany, the ſtrata of coal is very thin, and 
| | 382 found 


C 


— — —— 


” — — — 


> — . — 


— — 
——— 


508 NATURAL HISTORY 


found at a conſiderable depth: yet that indefatigable 
people find it their intereſt, as hinted before, io work 
ſuch thin ſeams of coal as in England are - deſpiſed. 
In the Sophia ſhaft or pit, at Wetten, in the duchy of 
Magdeburg, the principal bed of coal is only one 
foot thick, and lies a bundred and eighty- ſeven feet 
below the ſurface, under immenſe rocks of ſlate, ſand- 
ſtone, flint, and ſhiſtus. In the Dorothia mine at Lo- 
begin, the ſeam of coal is four feet five inches thick, 
and lies a hundred and eighteen feet below the fur- 
face, ſurmounted by yellow clay mixed with calcare- 
ous earth, grey. micaceous ſlate, ſoap-rock mixed with 
quartz and flint, and bituminous ſhiſtus. In the 
country of Liege, the coal is conſtantly ſurmounted 
by a hard argillaceous grit or ſand-ſtone, and lies in 
the form of a horſe-ſhoe. The coal mine of Klad- 
raw, in Bohemia, is but fix fathoms under the turf, 
and covered wholly with a white micaceous ſand. 
In Sweden, the coal is very thin, but generally caly 
to work. At Boſcrupt, in Scania, the. mine is fifty 
feet deep, with a bed of pyritous coal at the bottom, 
two feet thick. It has alſo, a little more than half- 
way down, a ſeam of coal one foot thick, which 1s 
carefully wrought. The ſuperincumbent matters are 
moſtly ſand- ſtone, with argillaceous earths, quartz, and 
iron- ore. The mine near Helfinburgh has a ſeam of 
coal two feet thick, and only thirty-ſix feet below the 
furface; and about eighteen feet farther down, it 
has another ſeam of coal one foot thick. - Theſe ſtrata 
are principally ſurmounted by argillaceous flate, and 
ſand-ſtone. | 
In Italy, there are no coal-mines; the great line of 
this valuable fuel appearing to ſweep away round 
the globe from north-eaſt to ſouth-weſt ; not ranging 
at a diſtance even from the ſouth- eaſterly parts of 
our. own iſland, as hath been generally imagined, but 
3 viſiting Brabant and France, and yet avoiding 


Hence 
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Hence we may obſerve, that coals, though not an ex- 

cluſive, may with truth be ſtyled a peculiar, bleſſing 
to this iſland, as well from their great plenty, as from 
their acknowledged excellence, and their ſuperiority 
over all others yet known for fuſing metals, and for 
all manufaQtures wherein a ſtrong and laſting heat is 
required. It has been doubted whether the abori- 
ginal Britons, or the Romans who conquered them, 
firſt explored this ſource of wealth in England. But 
Mr. Whitaker, in his Hiſtory of Mancheſter, ſeems 
clearly to have ſhown, that theſe mines were firſt open- 
ed by the labour of the Britons, long before the era 
of the Roman invaſion. We have no certain account 
of the uſe of pit-eoal in London earlier than the 
year 1305, when ſuch of the traders as required 
much tuel firſt began to uſe it in their various avoca- 
tions ; againſt which practice ſeveral of the nobility 
complained to the king, as being a public nuiſance, 
A commiſſion of enquiry into the grounds of this 
complaint was ordered by Edward I. in conſequence 
of which a proclamation was iſſued, under certain 
pains and penalties, againſt all thoſe who ſhould in 
future make uſe of pit-coal. This will appear a 
matter of much leſs ſurpriſe, when we reflect that Lon- 
don, in thoſe early times, was every way ſurrounded 
with woods ; that fuel was in great plenty ; and the 
carriage thereof, both by land and water, remarkably 
cheap. However, as theſe woods came gradually to 
be grubbed up, and converted into arable land, and 
wood and turf fuel in leſs plenty, the London ma- 
nufacturers found they were obliged to make ule of 
pit-coal, notwithſtanding the above prohibition, which 
in 1379 was entirely done away: by Richard II. who, 
in lieu of it, impoſed a duty of ſixpence per ton each 
quarter of a-year, upon all ſhips from Newcaſtle 
laden with coal. | 


It does not appear that the inhabitants of Newcaſ- : 


tle-upon-Tyne had any traffic in coal, or any authority 
| to 
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to open mines, before the charter of King John, 
which was confirmed to them by his fon Henry III. 
in 1234 ; and wherein he gives “ the ſaid honeſt men, 
Probi homines), upon their ſupplication, licence to 
dig coals in the common ſoil, without the walls, called 
the Caſtle- moor, and to convert them to their own 
profit, in aid of their fee farm-rent of one hundred 
pounds per annum.” But, in 1357, Edward III. 
went much further in favour of Newcaltle-upon-Tyne, 
by abſolutely granting to the burgeſſes of that town, 
the Caſtle-moor and Caſtle-field, for the purpoſe of 
digging coal, ſtone, and ſlate, for their own uſe and 
benefit. Yet it does not appear that they exported 
much coal, though they ſent ſome coaſtwiſe, and into 
the port of London. There certainly was no duty 
laid on this natural product of our ſoil, until 1379, 
by Richard II. of fixpence per ton each quarter 
of a year, which is recorded in Rymer's Fœders. 
However, in 1421, the exportation or foreign con- 
ſumption of Newcaſtle coal muſt have been very con- 
ſiderable, ſince by 9 Hen. V. c. 10, it is enadted, 
& That whereas there is a cuſtom payable to the 
king of two-pence per chaldron on all coals ſold to 
people not franchiſed, in the port of Newcaſtle-upon- 
Tyne; and whereas, the keels or lighters which carry 


the coals from the land to the ſhips in that port, ought | 


to be of the juſt portage of twenty chaldron, accord- 
ing to which burden the cuſtom aforeſaid is paid; yet, 
many now making their keels to hold twenty-two or 
twenty-three chaldrons, the king is thereby defrauded 
of his due. Wherefore it is now enaQted, that al! 
keels (or lighters) be meaſured by commiſſioners, to 
be appointed by the king, and to be marked of what 
portage they be, under the pain of forfeiting all the 
ſaid keets (or lighters) which ſhall be found not mark- 
ed.” This duty, though it might appear trivial to us, 
was certainly a heavy tax at the time it was laid, whe" 
we conſider the relative price of coals. Even : 
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1536, according to Stowe's Survey of London, coals 
at Newcaſtle were ſold at only two ſhillings and ſix- 
pence per chaldron, which, brought to London, might 
produce about four or five ſhillings. There is, in- 
deed, about this period, frequent mention of à load of 
coals at twelve ſhillings; but this, Biſhop Fleetwood, 
in his Chronicum Precioſum, affures us, is to be un- 
derſtood of charcoal, and not of pit- coal. In 1590, it 
is ſtated by Strype, and other authors, © that, by reaſon 
of a combination at Newcaſtle-upon-Tyne, coals were 
raiſed in London to the exceſſive price of nine ſhil- 
lings per chaldron ; whereas the uſual price, for ſeve- 
ral preceding years, was but four ſhillings. Never- 
theleſs, in 1615, the Newcaltle coal-trade was ſo con- 
ſiderable, as to employ four hundred ſail of ſhips, two 
bundred for the port of London, and two hundred for 
the reft of England; the French ſhips came allo ip 
fleets of fifty together, from the ports of Picardy, 
Normandy, Bretagne, Rochelle, Bourdeaux, &c. and 
the ſhips of Bremen, Embden, Holland, and Zealand, 
to purchaſe Newcaſtle coal from the pit's mouth. 

In time of peace, the different foreign ports receive 
annually from Great Britain nearly the following quan- 
tities, in Newcaſtle chaldrons, as calculated by Mr. 
Beaumont, in his treatiſe on the coal trade: 


Holland 4 - - - 50,000 
France and Flanders - - - 20,000 
Denmark ' = = - - — 10,000 
Hamburgh - - - <= - 10,000 
Sweden and Portugal - = = 5,000 


Ruſſia, Norway, and ports not mentioned g,000 


Newcaſtle chaldrons = 100,000 


Coal is the fuel uſed in the Dutch provinces for 
every purpoſe; and, although the importation of them 


from England is attended with ſo conſiderable an ex- 
| Pence, 


512 NATURAL HISTORY 


pence, yet. the Dutch government impoſe a further 
duty on Britiſh coal equal to ſeven ſhillings and 
four pence per ton for domeſtic uſe, and fix ſhillings 
and three halfpence for thoſe uſed in their manufac- 
tories, amounting nearly to twenty ſhillings additional 
impoſt for every Newcaſtle chaldron. This fact 
ſhows the great importance of the Britiſh coal to the 
Dutch , conſumers, when they can afford, over. and 
above the prime coſt, to pay a revenue of nearly fiſty 
thouſand pounds. annually to tbe ſtates ! | 
\ The principal manufactories carried on in the 
Dutch provinces with Engliſh coal, are, the diſtillery, 
ſugar-baking, and ſmiths' work. For the two former, 
they prefer a ſtrong hot coal, of a laſting quality, and 
not too ſmall, but with a good mixture of round; 
for the ſmiths' ule in all countries the ſtrongeſt ſmall; 
and for domeſtic uſe, as in England. France requires 
Britiſh coal for the uſe of ſmiths, and ſugar-baking; 
and Flanders for diſtilleries, &c. In Denmark they 
uſe our coal chiefly for the ſugar-houſes, ſmiths, and 
lime-works; for the latter a conſiderable quantity, 
and for that purpoſe they prefer a hot briſk fire, 
ſuch coal being of great conſequence in burning 
their lime. Hamburgh uſes Engliſh coal for the 
ſugar-baking, and ſmiths' work, as the former. Por- 
tugal for founderies and ſmiths' uſe. Sweden ſor ber 
diſtilleries; which, much increaſing, with their ſmiths 
work, will make their conſumption more conſiderable. 
Ruflia has a few cargoes to work their engines; but, 
from eſtabliſhments at this time forming there, pro- 
bably more of our coal. will ſoon be required. Not- 
way, and the ports not particularized, uſe the coal 
for their ſmitheries, &c. | | 
The quantity of coal exported from Scotland in- 
to foreign countries, is not very conſiderable. Hol- 
land, and the ports in the Baltic, are their marts, and 
ſome to the light-houſes; and from theſe ports they 
return loaded; from the Baltic always with a full 


Cargo: 
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der cargo, and from Holland in great part. They ſend 
ng into England about twenty thouſand tons and chaldrons 
ag together. Their internal conſumption is very confi- 
ac. derable, and will ſoon be as much more, by the iron- 
nal works eſtabliſhed id different parts of the country. 
20 From what has been premiſed, Mr. Beaumont goes 
the on to ſtate the propriety, as well as equity, of putting 
ing Wl ie ſame impoſt on all other rivers where coal is na- 
iſty vigated, as that originally put on the river Tyne. 
Soon after coal came into uſe in London, a tax of 
the wopence on the Newcaſtle chaldron was laid upon all 
„ eas ſhipped from the river Tyne, at that time the 
gel, oaly river in England from which any coal was ſhip- _ 
and ped; the produce, however, was ſo trifling, that go- 
. Wh vecament, at fir ſt, did not think it worth colletting, But, 
alter ſome years, a demand of arrears was made upon 
the parties, who, in conſideration of that claim being 
diſpenſed with, agreed for the future to pay one ſhil- 
ling per chaldron; an offer which government readily 
accepted, and which was afterwards made a perpetual 
grant to the Duke of Richmond. It is evident, that, 
when the coal-trade took place in other parts of the 
tingdom, this tax became a partial one; becauſe 
coal is admitted to be ſhipped from all other rivers 
free from this impoſt. The produce of one ſhilling 
per chaldron, - levied on the Tyne, amounted in 
178g, to 17,999). 135. and as, by calculation, the pro- 
portion of coal ſhipped from Newcaſtle conſtitutes 
one-third of the quantity ſhipped in the kingdom, 
this tax, if made general, would increaſe the revenue 
at that time, to upwards of thirty-ſix thouſand pounds 
per annum; but from the increaſed demand Br coal 
ince that period, it is eſtimated at fifty thouſand 
pounds -per annum at the leaſt. And, as the govern- 
ment lately purchaſed this grant from the Duke of 
d, it is probable that an equalization of the 
duty will ſhortly take place. | 1 /22s 
Our abundant ſupply of coal may truly and em- 
Vor. XIV. No. 198. 3T emphatically 


514 NATURAL HISTORY 


emphatically be ſtyled, the golden-mine and bu}wark 
of Great Britain; not only as it affords an endleſ; 
ſupply of wealth, but becauſe it is an extenſive nur- 
ſery for excellent. ſeamen, from which ſource our 
navy has often been made effective on a ſhort notice, 
when other means have failed. | 
In working coal-mines, their regularity is frequently 
interrupted, and the ftrata broken, by chaſms, 
breaches, or fiſſures, which are differently denomi- 
nated according to their. various dimenſions, and the 
matters with which: they are filled; but uſually called 
dikes; hitches, and troubles. Another inconvenience 
is that kind of combuſtible vapour, or inflammable air, 
which will catch: fire at a candle. It proceeds from the 
dikes or fiflurts of the ſolid ſtrata, exbaling from ſome 
in an inſenſible manner, whilſt from others it blows 
withcas great impetuoſity as a pair of bellows. When 
this mephitic air is permitted to accumulate, it becomes 
dangerous by taking fire, and burning or deſtroying 
the workmen, and ſometimes by its exploſion will 
blow the works out of the pit, and do conſiderable 
damage. If a ſupply of freſh air is forced down the 
pit by air-boxes and a ventilator, or by dividing the 
pit into two hy a cloſe partition of deals from top to 
bottom, it will be driven out, or ſo weakened, that it 
will begof no dangerous conſequence; or, when the 
mepghitic air is very ſtrong, it may be ſafely carried 
off by making a cloſe ſheathing or lining of thin deals, 
ne round the circumference. of the pit, or by one 
or two ſmall leaden pipes carried from the ſheathing 
to the ſurface. If a candle be applied to the orifice 
bf che pipe at the ſurface,: the mepbitic air will in- 
ſtanily take fire, and continue burning with a lambent 
lame until it be extinguiſhed by ſome externa 
cauſe. G34 OH oth eien ses 1 7 9 
Aſter the pit is ſunk to the coal, the next conſider. 
ation is the mode of working it. The moſt general 
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k practice is to excavate and take away a part only of 
's the ſtratum of coal in the. firſt working, leaving the 
. other part as pillars for ſupporting the roof; and, after 
IT the coal is wrought in this manner to ſuch a diſtance 
6 from the pit as intended, then theſe pillars, or ſo many 
f of them as may be deemed ſafe, are taken out by a 
ly ſecond. working, and the roof and other ſolid ſtrata . 
$ above permitted to fall down and fill up the excava- 
i tion. The quantity of coal wrought away, and the 
0 ſize of the pillars left in the firſt working, are propor- 
ad tioned to the hardneſs and ſtrength of the coal and 
ce other ſtrata adjacent, compared with the incumbent 


weight of the ſuperior ſtrata. If there be two or 
three ſtrata or ſeams of coal in the ſame pit, having 
only a ſtratum of a few. feet thick betwixt them, it is 
then material to obſerve, that every pillar in the ſe- 
cond ſeam be placed immediately below one in the 
firſt, and every pillar in the third ſeam below one in 
the ſecond; and in ſuch a ſituation the upper ſtratum 
of coal ought to be firſt wrought, or elſe all the three 
together; for it would be unſafe to work the lower 
one firſt, leſt the roof ſhould break, and bury the 
work and men in one promiſcuous ruin. o 1 44 

When the coals are wrought, they are put in ba- 
keis, hooked to a chain, and drawn up the pit by a 
rope to the ſurface, which is beſt effected bya ma- 
chine called a gin, worked at preſent by horſes. There 


by water, others by the vibrating lever of a fire-en- 
Sine; but thoſe wrought by horſes are in moſt gene- 
ral uſe. A very ingenious and much improved me- 
bod of raiſing coals, has however been lately invented 
by Mr. Humphrey Jeffreys, engineer, at Newcaſtle- 
upon-Tyne. His method bas tbe. ſanction of the 
510 king's letters patent, dated Feb. 12, 1799; the deſ- 
der · criptian of which, elucidated by an engraving, ve 
\eral hall give in his own words, viz. © I the ſaid Hum- 
dice WM Piney Jeffreys. do bereby declare, that my ſaid inven- 
| "© & Ba | tion 


are other machines for drawing coals, ſome wrought 


4 
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tion is ſet forth in the following deſeription; that is to 
ſay : My addition to, and improvement of, machinery 


applic le to the bringiog or conveying . coals, ores, N 


or other minerals, from the interior or innermoſt 
parts of coal mines, commonly called putting, is ſhown 
in the annexed: plate; where fig. 1. is a ground-plan 
of this method of putting, repreſented as placed in 
the interior part of a coal mine, where (and alſo in all 
the other figures the ſame letters correſpond to the 
ſame parts) X X is the pit or ſhaft. B, By are full 
and empty cor ves, or baſkets, for conveying the coal. 
C C, imanendieſscbain, or rope, paſting round; and 
ſupported by, the wheels D. E, are croſs bars, ſup- 
porting the endleſs chain C C, at certain diſtances, 


other fide-of the platform. By this method of con- 
ſroQting che platform G G, and placing the Wheels 
D, D es repteſemed im fig. 1. and 2.) the corves or 


not three-fourths,” with certainty, nd ex- 
peditioii withour the affiſtance' of human ſtrength, 
or returding the motion of the machinery; which ma 
be worked in the mine by any given power. My' 

method of giving motion to tis machinery, is repre· 
ſented in fig. 4, 5, and 11, here the endleſs chain or 
chains F, F, being put in ingtion, (in the manner here- 
after defcribed,) and turning the wheels G Gy near | 
the bottom of the pity (as repreſented in fig. 4 59 a8® 
11) give motion to the wheels L, L, and „ 2 


be carried round: any part of a circles | 
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fame axes are'thewheels O, O, and revolve with hem; 
and, by means of the ſhort chain I, N communicate 
motion to che wheels P, P, with their 1 
and the upper wheels, on the ſame axe D, D 

of courſe, gives motion to the long endleſs chai C C. 
together with the crofs bars E, E, and the fall and 


empty corves B, B, which are thus cattfed; in rota- | 


tion, to and from the interior parts of the mine; and 
— bottom of the pit or ſhaft, 

1 and g are ſide- views or ſections, repealoiſes 

nh ay interior part of a coal- mine, with part of the 

"y or ſhaft, where the lame letter: refer 


Fig, 6, 7, and 8, are an > ef bd method uf 
communicating motion from endleſs chains or 
ropes F, F, that are repreſented in fig. 4 and 57 where 
the wheels L, L, give motion to the wheels M, M, 
with their axes N, N, and the lower chin-wheely 
O, O, which commanicite motion: to the ſhort'end- 
leſs chain I I, together wich the wheels P, P, he- 
| fore deſcribed. By this contrivatice,:the machinery 

may be topped, or put iy motion; as occafiorr eo 
. require, without Bo ping or tetarding the endle 
chains F, F, when drawing coals up the bir of 
| aft, as deſcribed im fig. 4, 5, and 11. 
Fig. 6, is a ſeſtion o "this method of Roppiog k 
giving motion to the ſhott endleſs chain I I, which 
communicates motion to the endleſs chain C G. The 
wheels M, M, being put it! motion, with their axes 
N, N, which SA in the centre of the wheels O, O, 
darry round the: cylindrical block or chuck 88. with 

ns . means of a prominenee in the cy- 

lindrical hole of the blocks fig- 8, which ffides in 4 

groove near the hettom end of the ans NN. This 
block is ſuſpendet as occafion* requires, by ' the 
lever T, fi. 27 and i thereby prevented from cots. 
md into . 2 When it is 


to the baute 


found 


the wheels M, M, with their axes N, N. On the 
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found convenient to have the endleſs chain C C put 
in motion, by the communicating chain II, a man 
lifts up the long end of lever I, and depreſſes the cy. 
lindtical block, until it comes in contact with the 
notches in the wheels O, O, Which are then car- 
ried round by the projections on the block 88, 
fig. 8, and che axis N N, together with the endleſs 
chains 1 1 and CC. This mazion may be ſtopped 
25 pleaſure, by preſſing down the; long end of the 
ever T, which lifts the block S S clear from the 
notches in the wheels O, O; by -which means the 
machinery in the interior parts of the mine is ma- 
naged with certainty and expedition 
Fig. 4 and gs. repreſent my addition to, and im- 
provement in, the manner of delivering coals, ores, 
&c.. at the mouth of the pit, where AA is a ſhaft 
or axis, worked by a ſteam-engine, as expreſſed in 
the annexed engraving at Y, or by ſome other 
power, on which are fixed two wheels working into 
the. wheels C, C, which may be made to revolve 
either on or with their own axis D. Theſe. wheels, 
in their motion, carry round with them what I term the 
chain-wheels E, E, and which have projections on 
their ſurface, to prevent the chains from ſlipping. 
F, F, are endleſs chains, or ropes, ſupported by the 
wheels E, E, and are put in motion by them. Theſe 
chains are kept in their proper poſition, at the bot- 
tom of the pit, by the Wheels G, G. H, H, are 
croſs bars, fixed to the endleſs chains, or ropes, 
F, F, for which the corves or. baſkets B, B, are ſuſ- 
by means of. ſhort. chains or ropes, I, I. 
The endlels cbains, or ropes, being put in motion, 
as above deſcribed,. and as many loaded corves or 
baſkets being in the act of aſcending up the pit, 
at the ſame time, as may be found convenient, 
when the croſs bars H, H, come in contact with the 
chain-wheels E, E, they vary their motion from the 
perpendicular direction, and axe carried over + ng 


* 
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top of the wheels E, E; then, acquiring a deſcendin 
motion on the oppolite hde of the wheels E, E, an 
conſequently on the oppoſite ſide of the pit, carry 
with them the loaded baſkets ſuſpended as before 
mentioned, which, in their perpendicular deſcent, are 
depoſited on the ſledge K, as in fig 4. The loaded 
cotves being then diſengaged from the ſmall chains, 
or ropes, I, I, empty corves or baſkets are hung on in 
their ſtead, and are carried, by the ſame deſcending 
motion, to the bottom of the pit, where they are again 
difengaged, and full baſkets hung on; by which means 
a regular ſucceſſion of full and eupty corves or bal. 
kets is conſtantly produced. 

Fig. 5; is a'fide-view of this method of delivering 
coals, ores, &c. at the mouth of the pit, where the ſame 
letters refer to the ſame parts. The wheels L, L, 
which 1 call, conducting wheels, are placed near the 
top of the pit, immediately under the platform, which 
is commonly called the ſettle-boards, and which is on 
the ſame: fide of the pit — the deſcending ſide of 
the endlefs chain F F. Theſe wheels, being fixed as 
above deſcribed, preſs againſt the endleſs chain F F, 
and cauſe that part of the endleſs chain which comes 
from the wheels C, C, to the wheels L, L, to alter 
its perpendicular direction; but, on paſſing theſe 
wheels, it again acquires a perpendicular direction in 
the pit. The deſcending fide of the endleſs chain F F 
being thus preſſed nearer the aſcending ſide; and the 
ſettle-boards fixed, with the fledge K pfaced on them, 
as deſcribed in the annexed engraving, the eorves or 
baſkets B, B, ſuſpended to the croſs-bars H, H, and 
deſcending from the wheels E, E, in a perpendicular 
direction, are depoſited on the fledge K. . 

Fig. g, is a plan of another method of giving mo- 
tion to the wheels C, C, and chain-wheels E, E, as ex- 
preſſed in fig. 4 and 5, from the ſteam· engine Y, or 
any other given power; where F F is a crank and 
wheel, with its axis, on which are the wheels G and 

"x, 
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Teer $aguker by the cylindrical box or chuck 


which gives motion 10 the pinion-wheels K and L, 
Mich their axes A. A, and pinion-wheels B B, together 
ih the wheels CC. The motion being thus com- 


mpnicated by che axis F F, and de wheel G working 


anio che pipion-wheel K, on the axis A A, and ſuch 
motion being properly adapted to drawing coals, ores, 
g. aut of Puts of great depth, where many corves or 
Hake are in the aft of aſcending at the ſame time, 
in fg. 4, 5 and 14, the motion thus produced, 


nires more Une than is found convenient for the 
| —_ when aſcending the pit or ſhaft; therefore it 


neceſſary to accelerate the motion, which may be 
gone with expedition, by ſhifting the pinion-wheel K 


xis F F, and puiting the ſmall pivion-wbeel L to 
i contact with the heel H, on the crank-axis. 
| is 


method the chains and machinery, from the 
crankrexis F F, may be accelerated, in a ſhort time, 
iq any degree of motion chat is moſt convenient; the 
moving cauſe proceeding, viihout increaſed ve- 


* 22 r 
As. 40, gepraſenis an example of a method of ap- 
Plyipg a parallel joint 40 a crank, by which con- 
nan, the reciprocating ſteam- engine may be 
worked without what is commonly called a beam, and 
a 'Tolatzve motion may be communicated to any 
machinery, as iD fig. 4 and g, where it is applied to 
| . My addition to, 
and improvement of, machinery far railing coals, ores, 
c, got of mines, conſiſts in a method of applying 


one endleſs Ebgip, ar rope, inſtead of two; and of 
- this machinery, wheteby a conſiderable ſaving is 


wage, as, well in the firſt expence of machinery as 
1 upbolding the ſame, and likewiſe of room in 
the, pit, as is mare ſully explained in the l 

Fig- 12, is aiprofile of the machinery of this ad- 


Aion and improvement, for reifing coals, ores, &c. 
. ; ' 108 Out 
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out of pits or mines, where the ſame letters refer 
to the ſame parts. A, unites with a wheel, worked 
by a ſteam-engine, or any other power, and which 
communicates motion to the wheel B, with its axis 
C C, and the cylindrical barrel or wheel D. On this 
barrel are projections EE, to prevent from flipping 
the endleſs chain or rope F F, which is carried round 
and ſupported by it. G G, is a chain-wheel, placed 
near the bottom of the pit, by which the endleſs chain, 
or rope, is kept in its proper poſition, and which, 
at the ſame time, may be applied to give motion to 


the machinery for putting, as already deſcribed, and 


expreſſed both here and in fig 1, 2, and g. H, H, axe 
bars, projecting from the endleſs chain F F, and ſup- 
ported by it, and.by what I call the brace-chains, or 
ropes, I, I, which are faſtened to the endleſs chain. 
Theſe brace-chains or ropes alternately ſupport, in 
their aſcent and deſcent, the projecting bars H, H, 
to which are ſuſpended the full and empty. corves 
or baſkets B B, by means of the ſhort chains, or ropes, 
K, K. One end of theſe ſhort chains, or ropes, is 
hung on the outer end of theſe projecting bars, and 


cloſe to 4he brace-chains or ropes, in a manner that 


will admit the projecting bars to revolve within the 
end of theſe ſhort chains, or, ropes, when the projett- 


ing bars come in contact with the cylindrical barrel or 
wheel D, and the chain-wheel GG. The endleſs 


chain F F, with the brace-chains I, I, and the projed- 
ing bars H. H, being put in motion, revolve with the 
cylindrical barrel or wheel D, which cauſes the coryes 
or baſkets, ſuſpended from the exireme end of the 


projetting bars, as before deſcribed, to aſcend and 


deſcend ; and they are carried from one fide of the pit 
to the other alternately, but are prevented from re- 
volving with the cylindrical barrel or wheel D, and 
the chain-wheel G G, by the ends of the projecting 
bars extending beyond the end of the harte] or wheel 
D, while the projecting bars are in contact, and re- 

Vor. XIV. No. 193. 30 volve 
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volve with it; conſequently, the ſhort chains, or ropes, 
K, K, by which the corves are ſuſpended, cannot 
come in contatt or revolve with the wheels D and G 
G, but are carried from one fide of the pit to the 
other in front of the barrel or wheel D, and are kept 
clear of it, and its axis, by the ends of the projetting 
bars extending beyond the end of the barrel, as be- 
fore mentioned; by this means the baſkets preſerve 
their perpendicular direQtion, and are depoſited on the 
fledge K, (which of courſe is on the defcending fide of 
the endleſs chain F F,) in the ſame manner as was be- 
fore explained in fig. 5. L, in fig. 11, is a lever to 
apply friftion, by means of human ftrength, to the 
cylindrical barrel or wheel D, for the purpoſe of ſtop- 
ping or retarding the motion of the endleſs chain, 
when required. 

Fig. 182, is a profile, taken from the projeRting 
end of the cylindrical barrel or wheel D, and part of 
the endleſs chain F, as in fig. 4, (conſequently the 
length of the cylinder of the wheel is inviſible,) which 
is repreſented on the wheel D, and between its pro- 

jeRions E E, by which it is kept from flipping, when a 
_ Juperior weight is ſuſpended to one fide of the chain.” 

When the coals are thus produced from the mine, 
hey are conveyed in coal-waggons dewn ſfoping 
ways conſtrutted for the purpoſe, and meaſured by 
Newcaſtle chaldrons into the ſhips, or elſe into keels or 
lighters, by which they are carried to the coal-vellels. 
The keel of coals is eſtimated at twenty-one tons and 
four hundred weight, and contains eight Newcaſtle 
chaldrohs; ſo that each chaldron is fifty-three hundred 
weight. Yet a London chaldron contains no more 
than thirty-fix heaped Wincheſter buſhels, weighing 
only on an average 284 cwt. according to the quality 
of the coal; which weights being nearly in the ratio 
of eight to fiſteen, it is always reckoned that eight 
ewcaſtle chaldrons, or a keel of coals, make fifteen 
-Eondon chaldrons. How it came to pals that the _ 
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gerous to uſe in {mall cloſe rooms: while burning, it 
explodes and flies about. Culm is conſiderably coy-. 
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word at Newcaſtle and London, ſhould denote ſuch 
different quantities, we know not; but bath theſe 
chaldrons, as well in weight as meaſure, are ſettled by 
act of parliament. 


KiLlxEnNyY COAL, B. oxygenatum. 


| Opake, black, very brittle, not ſtaining the fingers, 
burning with little or no ſmoke or flame, or flaming 
vith irideſcent colours, leaving a very ſmall quantity 
of whitiſh aſhes. There are two varieties: 
1. Stone-coal ;. of a ſlaty texture and conchoidal 
frafture, with a glaſſy internal luſtre. g. Culm ; of a 
fibrous texture and rather conchoidal fracture, with 
leſs internal luſtre, and often intermixed with pow- 
dered carbon. Both ſorts occur in various ,parts of 
Wales, particularly round Swanſea, and in Ireland, 
in ſtrata and veins like.common coal. It burns very 
fowly, with great heat, without flame, or with purple, 


yellow, and white, irideſcent colours, and is ignited - 


with much difficulty: during combuſtion it emits faint 
luffocating vapours like charcoal, and is therefore dan- 


* 


taminated with powdered carbon, which may be eafil 
rubbed off, and then it does not tain the fingers: it 
contains near 80 per cent. of pure carbon. Stone- 
coal is principally uſed for malting; and culm for 
burning lime. | 

MELLITES, MELLILITE.“ 


GENERIC charaQers, ſoft, brittle, pellucid, ſhiu- 
ing with a glaſſy luſtre, of a conchoidal texture and 


| honey-yellow colour: in the form of a double four- 


ſided pyramid with the faces quite ſmooth, There 
is but one ſpecies, called 12 


' 
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— bordering on the river Po: and hence Phac- 
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MExLLiTE of ALuming, or HONEY-STONE, 
M. Werner. 


Found near Arturn in Saxony, between the layers 
of wood-coal, and in Swiſſerland imbedded in aſphalt ; 
in colour, texture, and tranſparency, reſembling the 


honey- yellow amber, from which it principally dif. 
fers in cryſtallizing in ſmall double four-fided pyra- 


mids, whoſe angles are often truncated : when heated 
it whitens, and burns in the open air without odour, 


and "without being ſenſibly charred; leaving a white 
reſiduum, which at firſt has no taſte, but at length 
leaves an acid impreſſion on the tongue: fracture 
conchoidal or indeterminate, Specific gravity 1'666. 
Diſcovered by Werner. 


SUCCINUM,- AMBER. 


GENERIC characters, lightiſh, yellow, generally 
tranſparent, fhining internally, of a conchoidal frac- 


ture, tough and brittle ; when rubbed or heated, fra- 

grant, and ſtrongly attracting ſtraws and light bodies: 
yielding by diſtillation ſuccinic acid. But one ſpe- 
cies is known, : 


Common AmBszR, Succinum eledtricum. 
"The electtic property of amber muſt be familiar 


to every one. It is the ſubſtance in which the pro- 


perty was firſt diſcovered, and the term electricity 
has been derived from one of its Latin names. The 
appearances and electric property of amber are ſo 


often alluded to in ancient authors, that it is not ne- 
ceſſary to ſhow by quotations that they were familiar 
with the fubſfance: and, though the hiſtory of its ori- 


gin is much thvolved in fable, yet they ſeem to have 
bad ſome idea that it was found in the north of Europe. 
Solinus ſays, that it was originally brought from 1he 
northern ſea, through Pannonia and Illyria, into the 
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ton's ſiſters, or the poplars of that river, are fabled 
to have wept amber: this ſubſtance being eaſily mil- , 
taken for a vegetable gum. Indecd the inlets viſi- 
ble in many ſpecimens of amber ſufficiently prove 
that it was once in a fluid ſtate; but ſpecimens of 


this Kind are not always natural; at leaſt if it is cor- 
rely aſſerted, that the art of ſoftening amber, and 


introducing extraneous ſubſtances, is ſometimes prac- 
tiſed. | | ps: I 

Could amber be diſſolved without impairing its 
tranſparency, the art of embalming might poſlibly 


be carried to a great height by it, if we could pre- 
ſerve the human corpſe in a tranſparent caſe of am- 
ber, as the bodies of flies, ſpiders, graſhoppers, &c. 
are to a great perfection. Something of a ſubſtitute 


of this kind we have in fine roſin; which being diſ- 


ſolved by heat, and the bodies of ſmall animals ſeve- 
ral times dipped in it, they are thus coated with co- 


lophony, which in ſome degree reſembles amber. 
Amber is principally of two colours, white and 


yellow. The white is the moſt eſteemed for medicinal 


purpoſes, as being the moſt odoriferous, and contain- 
ing the greateſt quantity of volatile ſalt; though the 
yellow is moſt valued by thoſe who manufacture beads 
and other toys with it, by reaſon of its tranſparency. 
Amber is the baſis of the tine black varniſh. _ .. 
Amber of the fineſt kind has been found in Eng- 
land, It is frequently thrown on the ſhores of York- 
ſhire and many other places, and found even in our 
clay-pits ; the pits dug for tile-clay between Tyburn 
and Kenſington Gravel-pits, and that behind St. 
. George's Hoſpital at Hyde- park corner, have afforded 
line ſpecimens, Poland, Sileſia, and Bohemia, are 
Jamous for the amber dug up there at this time. Ger- 
many affords great quantities of amber, as well dug up 
from the bowels of the earth as toſſed about on the 
ſhores of the ſea and rivers there. Saxony, Miſnia, 
and Sweden, and many other places in this tratt of 
7 Europe, 
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Europe, abound with it. Denmark has afforded, at 


-different times, ſeveral quantities of ſoſſil amber; 
and the ſhores of the Baltic abound with it. But the 
coum ties lying on the Baltic afford it in the greateſt 
.abundance of all; and of theſe the moſt plentiful 
<ountry is Pruſſia, and the next is Pomerania. Prul- 
nia was, as early as the times of Theodoric the Goth, 
Famous for amber; for, this ſubſtance coming into 
great. repute with this prince, ſome natives of Pruſ- 
tia, who were about his court, offered their ſervice 
to go to their own country, where that ſubſtance, 
they ſaid, was produced, and bring back great ſtores 
of it. They [accordingly did 19; and from this 
time Pruſſia had the honour to be called the Coun- 
try of Amber, inſtead of Italy, which had before unde- 
ſervedly that title. This article alone brings his 
Pruſſian majeſty a revenue of 26, ooo dollars annu- 
ally. The amber of Pruſſia is not only found on tbe 
ſea- coaſts, but in digging; and, though that of Pome- 
rania is generally brought from the ſhores, yet peo- 
ple who dig, on different occaſions, in the very heart 
of the country, conſtantly find amber. In the mines 
where it is found, the upper ſurface is compoſed of 
fand, under which is a ſtratum of loam, and under 
this a bed of wood, partly entire, but chiefly moulder- 
ed or changed into a bituminous ſubſtance. Under 
the wood is a ſtratum of vitriolic or rather aluminous 
mineral, in which'the amber is found. Strong ſulphu- 
reous exhalations are often perceived in the pits. 
Anmberis diſtinguiſhed ſrom the preeeding mineral 
called mellilite in poſſeſſing the electric property to a 
much more remarkable extent: beſides which, melli- 
lite has a double refrafting property, which amber 
has not. Amber may be diſtinguiſhed from gum co- 
pal, Vhich it often cloſely reſembles, by the following 
-matk: gum copal, during its combuſtion, is conſtantly 
falling in drops; which amber does not. Specific 
gravity, litile more than water.. | 
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AMBRA, AMBERGRIS. 
FLOATING on water, without luſtre, opake, of a 


granular texture, ſoft like wax, and ſticking to the 


teeth; bigbly fragrant, without particular taſte ; melting 
in the heat of boiling water; burning eaſily with a 
white flame and grey ſmoke, and entirely conſuming, 


. Common AMBERGRIS, Ambra maritima. 


From the obſervations and concluſions of Dr. 
Swediaur, it appears beyond doubt, that this ſubſtance 
is nothing more than the excrements of the Phyſeter 
macrocephalus, or ſpermaceti whale, as it is very fre- 

uently met with in its inteſtines, and moſt commonly 
mixed with the beaks af the Sepia ottopoda, or cuttle- 
fiſh, which this whale is known to feed upon. Ina 
ſyſtem of Mineralogy, therefore, this ſubſtance is evi- 
dently miſplaced. See vol. ix. p. 110—118. 


VEGETABLE AMBERGRI1sS, Ambra cuma. 


Magellan mentions an undoubted vegetable amber. 
gris, gathered from a tree growing in Guiana, and 


called cuma. Specimens of this were preſented to - 


bim by Mr. Aublet, author of the Hiſtoire de la 
Guyane, publiſhed in 1774, who himſelf colletted it 
on the ſpot : and Mr. Magellan preſented part of it to' 
the late Dr. Fothergill, and alſo to Dr. Combe. It is 
of a whitiſh brown colour, with a yellowiſh ſhade; 
melts and burns like wax on the fire, but is rather of 
a more powdery conſiſtence than any ambergris be 
had ſeen, 2 

Pennant, in his View of Hindooſtan, publiſhed in 
1798, informs us, that large quantities of ambergris 
are found floating near the Luccadive Ifles, oppoſite 
Tellicherry, which he ſuppoſes to be a mineral produc- 
tion which oozes into the ſea; and that, being ſome- 


times ſwallowed by the whales, it diſagrees with them, 


forms a concretion in the inteſtinal canal, and acts as 
a {low 
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a flow poiſon, bringing on a decay, and finally death. 
He ſays that Hamilton mentions a piece of amber- 
gris, in the poſſeſſion of a certain rajah, valued at 
1250l. ſterling; and that a Capt. Coffin, engaged in 
the ſouthern whale fiſhery, found in a female ſperma- 
ceti whale 360 ounces of ambergris, which he ſold for 
nineteen ſhillings. and nine-pence an ounce. - 

In Aſia, and part of Africa, ambergris is not only 
uſed as a medicine and as a perfume, but conſiderable 
uſe is alſo. made of it in cookery, by adding it to ſeve- 
ral diſhes as a ſpice. ' A great quantity of it is alſo 
conſtantly bought by the pilgrims who travel to 
Mecca; probably to offer it there, and make uſe of 
it in fumigations, in the ſame manner as frankin- 
cenſe is uled in catholic countries. 


...____ GRAPHITES, BLACK LEAD. | 
CONSISTING principally of carbon, with a 
little, iron and generally a little filex cr alumine: 
when pure, burns with a reddiſh flame, emitting beau- 
tiful ſparks and a ſmell of ſulphur, and leaving little 
reſiduum. Black, opake, very ſoft ; feels ſomewhat 
greaſy, and ſtains the fingers; brittle, breaking into in- 
determinate fragments.—Three ſpecies are noted, 
though: probably they are only varieties: we ſhall 
therefore confine ourſelves to 


Common Brack Leap, Graphites plumbago. 
Of a metallic luſtre and ſlaty ſtrutture. Found in 


different parts of Great Britain, particularly near 
Dumfries in Scotland, at Barrowdale and Keſwick. 


in Cumberland; in Greenland and various parts of the 


continent. Colour blackiſh or iron-grey, bluiſh- 


grey when cut, with a flight metallic luſtre : yields to 


the impreſſion of the nail, and makes a black mark 


an paper: texture compact, with a fine grain, and 
rather a little flexible : it is chiefly uſed for making 
black- lead pencils, for blackening ſtoves, and, when 
* mixed 
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mixed with a proper proportion of ſilex for crucibles : 
ſpecthic gravity 2; contains, when pure, carbon go, 
iron 10. | | 

This ſubſtance is by M. Haiy claſſed among the 
ores of iron. According to its analyſis it correſponds 
very cloſely with Kilkenny coal. It is called carburet 
of iron, from its component parts, carbon and 
iron. It very cloſely reſembles the metallic ore 
called ſulphuret of molybdena ; but, if both be rubbed 
on a piece of white porcelain, it will be ſeen that the 
ſtreak made by the plumbago is of the ſame colour 
with the ſubſtance by which it was made; while 
that made by the molybdena has a diſtinaly green 
ſhade. It may be diflinguiſhed from black crayon 
by the difference of the ſtreaks made by the two ſub- 
ſtances on paper : the colour of that made by black 
crayon is a deep dull black ; that of plumbago has 
ſome what of a metallic luſtre, 


SULPHUR, SULPHUR, ox BRIMSTONE. 


YELLOW with a ſhade of green, hard, brittle, be. 
coming electric by ſriftion, inſoluble in water: melting 
and becoming liquid in a low heat, burning with a 
blue flame, and intolerably-ſuffocating vapours which 
diſcharge moſt vegetable colours; in a higber and 
continued heat, evaporating in the form of vapours : 
combining with moſt metals. 


NATIVE SULPHUR or BRIMSTONE, S. nativum. 


Pure in an uncombined ſtate. Found in a ſtate of 
ſolution in the numerous ſulphur- waters of Europe, 
and ſometimes depoſited in a ſtate of powder in the 
drains through which they run; in a ſolid ſtate in the 
mines of Sicily and Naples, &c. contaminated with 
arſenic in the neighbourhood of volcanoes, and eryſ- 
tallized in tables, cubes, four-fided priſms longitudi- 
vally and very finely ſtriate, ſimple three or fax ſided 
pyramids, or moſt commonly in- double four-fided 
Pyramids in ltaly, Spain, Normandy, and Siberia. 
It is generally found in ſmall pieces of gypſum, layers 

Vor. XIV. No. 193. 3X | 
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of clay, or in lime: luſtre a little greaſy, and cauſes 
double refradtion. It does not diſſolve in water, but 
is ſoluble in fat oils and alkalies: ſpecific gravity a; 
conſiſts entirely of ſulphuric acid and oxygen. 


SULPHURET of Por sn, S. hepaticum. 


Combined with lime or potaſh, which it leaves be- 
hind after deflagration, ſmelling like rotten eggs 
either r or when acids are poured on it. 
Found in a ſtate of ſolution in all ſulphur-waters, and 
is eaſily deteQed by its diſagreeable ſmell and taſte, 
and by its readily tamiſhing filver, and becoming 
milky with acids and black with acetit of lead; it is 
alſo, though rarely, found in a ſtate of powder at the 
bottom of lakes. Colour brown, not unlike the liver 


of animals, but becoming green and even white when 


expoſed to the air; its taſte is acid, cauſtic, and bitter, 
and it leaves a brown ſtaio on the ſkin ; it converts 
vegetable blues to green, and ſoon deltroys them : 
when expoſed to a violent heat, the ſulpbur ſublimes, 
and leaves behind the potaſh or ſoda in a pure ſtate. 

Sulphuret of potaſh has the property of decom- 
poling atmoſpherical air. Put two or three bits of 
the ſulphuret, as big as a pea, into a retort, which 
fill with water, my care to ſlope it ſo as to let all 
the air which might be in the globular part paſs into 


| the neck; ſtop the orifice with your finger, and put its 


neck downwards into the pneumatic ciſtern, to let in 
the gas for trial in the ordinary way. By inclining 
it again, with care, different ways, all the water will 
be diſplaced, and the ſulphuret remain in the bulb. 
This done, place the retort in a vertical poſition, 
inſert the end of it into a glaſs tube under water, and 
put a ſmall lighted taper under the bulb, The firſt 
impreſſion of the heat dilates the gaſeous fluid; and, 
as the ſulphuret begins to bubble up, the water riſes 
rapidly ; and, if the air is pure, there is a total abſorp- 
tion; if it be common air, only a certain quantity of 

water 
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water riſes into the retort, which repreſents exactly the 
volume abforbed. | 18 5 


Sulrrux PYRITEs, or SULPHAT Of Iron, 
| S. FPyrites. 

Intimately combined with iron, with a metallic 
ſplendour, of a ſtraw- yellow colour, and common 
form. Found in every part of the globe, occurring 
in almoſt every rock and vein, or forming maſſes or 
veins of itſelf : hard, frequently mouldering and lofi 
its metallic ſplendour, opake, brittle, melting with 
difficulty, and ſometimes attrafted by the magnet: 
frequently containing copper, arſenic, or alumine ; 
breaking into indeterminate fragments of a ſomewhat 
radiated- texture, or compaQ with a poliſhed refleQ- 
ing ſurface, and gradually paſſing into the cryſtallized 
ſtate: not ſoluble in muriatie acid, but decompoſing 
when in contact with air and moiſture, and producing 
heat and ſulphuric acid: like the following fpecies, 
ſtrikes fire with ſteel: it confiſts of iron ore mineral- 
wed by ſulphur : ſpecific gravity from g*440 to 

 SULPHURET of Ixon, S. marcafita. 

Intimately combined with iron, with a metallic 
ſplendour, of a gold-yellow colour, in the form of 
cryſtals. Found very commonly among coals and 
ſhiſtoſe rocks, and in mines: it was formerly cut and 
poliſhed by lapidaries, and ſhaped: into buttons and 
other- ornaments. a | | 75 


XXTETALLIC ſubſtances occur in a variety of 
forms; the moſt remarkable of which are the 
following: native metals; metallic oxyds; metallic 
ſulphurets ; and metallic ſalts. We LION 
n what is called their native ſtate, they poſſeſs 
thoſe properties on account of which they are princi- 
XS pally 
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pally valuable; as malleability, hardneſs, and ſplen- 
dour. It frequently happens that two or more are 
intimately blended in the ſame maſs; and when this 
p — caſe, the combination is called a native metallic 
alloy. 

«Metallic oxyds are a combination of the pure metal- 
lic ſubſtance with oxygen, or that part of atmoſpherical 
air which, ſupports the proceſs of combuſtion and of 
reſpiration. , A metallic oxyd was formerly called a 
metallic calx. Metallic oxyds are in general of an 
earthy texture; or, if they poſſeſs the ſplendour and 
appearance of metals, they are almoſt always deſtitute 
of their tenacity ; and are reduced to powder upon 
the application of a moderate degree of force, as the 
blow of a hammer for inſtance. Their ſpecific gra- 
vity is greater than that of earthy ſubſtances; but 
leſs than that of the metals from whence they are de- 
rived. | 

Metallic ſulphurets are chemical combinations of a 
metal, but more commonly of a metallic oxyd, with 
ſulphur, they frequently have a remarkable degree of 
ſplendour, and many of the external characters of a 
meta]; but they are readily reduced to powder. In 
many inſtances arſenic is contained as well as ſulphur; 
and the preſence of either ſubſtance is eaſily aſcer- 
tained by means of the blowpipe: the ſulphur mani- 
feſting itſelf by its pungent odour and the well-known 
colour of its flame; the arſenic by a white ſmoke, 
and a ſmell reſembling garlic. | | 

A metallic falt is a chemical combination of a me- 
tallic oxyd with an acid. 

The term metallic ore is by ſome applied to thoſe 
natural forms only which require ſome chemical pro- 
ceſs in order to bring them back to. their ſuppoſed 
original ſtate; and by this proceſs they are conſe- 
quently ſaid to be reduced; by others it is indiſcrimi- 


nately applied to all the natural forms; and includes 


therefore 


. 
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therefore native metallic Tubſtances. . In early pub- 
lications the word is ſpelt ewer. 


PLATINUM, PLATINA. 


THIS new metal is often called aurum album: 
or white gold, from its great ſpecific gravity, and 
white colour; but its ſyſtematic name is derived 
from its reſemblance, in its native ſtate, to ſmall 
grains of ſilver; the word plating being a diminutive 
of plata, which in Spaniſh ſignifies ſilver. 

The exiſtence of platina was ſcarcely known in Eu- 
rope before the year 1740. In its native [tate it oc - 
curs in ſmall apparently-flattened grains of a dull ſil- 
very luſtre, and in general about the ſize of a ſmall 
pin's head; mixed with minute particles of magnetic 
iron, gold, and quartz. It is, beſides, alloyed with 
ſeveral metallic ſubſtances : ſome of which poſſeſs 
characters that diſtinguiſh them from all other me- 
tallic ſubſtances hitherto known. | 

It is not probable that platina exiſts in its ores in 
the ſame form as it comes to us, but that its granular 
or plated figure is produced by the motion, of the wa- 
ters by which it is carried from the mountains to the 
plains ; that found in the largeſt grains or lumps is 
moſt valuable. It has been ſometimes found. in maſſes 
of conliderable magnitude; the ſociety of Bilcay poſ- 
lels one of the ſize of a pigeon's egg. As it is found 
in the neighbourhood of gold mines, it is always 
mixed with a quantity of this metal. The mercury 
it contains is part of that uſed in extratting the gold. 

The firſt perſon who paid any particular attention 
to platina, was a Spaniſh mathematician, Don Anto- 
nio Ulloa, who accompanied the Fregch. academi- 
clans in the celebrated expedition to Peru, for deter- 
mining the figure of the earth. This philoſopher 
gives a curſory account of it in the relation of his vay- 
age, publiſhed at Madrid in 1748. Charles Wood, 

an 
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an Engliſh metallurgiſt, brought a quantity of this metal 
from Jamaica in 1741, which he afterwards examined, 
and gave an account of his experiments in the Phi- 
loſophical Tranſattions for 1749 and 1750: at this 
Era, the greateſt chemiſts in Europe appeared emu- 
lous in their inquiries reſpeCting this new metal, which 
promiſed, by its fingular properties, ſuch conſiderable 
advantages. Scheffer, a Swediſh chemiſt, publiſhed 
his experiments on platina in the Memoirs of the 
Academy of Stockholm for 1752. Dr. Lewis made 
a connected and almoſt-complete ſeries of experiments 
on this metal, which may be found in the Philoſophi- 
cal TranſaQtions for 1754. Margraaf has inſerted, 
in the Memoirs of the Academy of Berlin for 1757, 
an account of his experiments on this new metal. 
Moſt of theſe memoirs were collected by Morin, in a 
work entitled La Platina, Or blanc, ou le kuitieme 
Maal; Paris, 1758. At the ſame time Macquer and 
Beaume made, in conjunction, a greet number of im- 
portant experiments on platina, which were publiſhed 
in the Memoirs of the A for 1758. The 
fcarcity of platma, and the difficultics attending the 
Experiments made on it, ſtopped for a time the pro- 
grefs of inquiries, but within the laft few years they 
ve been reſumed with new ſpirit. Bergman, Acbard, 
and Morveau, have exertcd themſelves in the exami- 
nation of the properties of this metal. Guyton has 
lately publiſhed remarks on the gangue of this metal; 
he found fome grains adhering to feld-ſpar, which 
makes it to be preſumed, that the platina bad been 
looſened by a and waſhed down as an aurife- 

rous ſand. 
M. Vauquelin has lately diſcovered the exiſtence 
of plaiina in a ſilver ore from Spain; into the compo- 
fition of which it enters in the proportion of one 
tentb. With the exception of this ſingle inſtance, 
platina has only yet been found in the gold-mines of 
America; near Choco in Perv, and at Santa-Fe near 
Carthagena- 


W = as — TE *Y” W YV- T 


DO 


OF MINERALS. METALS. 535 


Carthagena. The particular places of Choco where 
it is found are Novita and Citara. The miner, 
diſcovering at an early period chat it was a metal, had 
begun to employ it in adulterating their gold; and 
the court of Spain, it is ſaid, dreading the conſe 
quences, took meaſures not only to prevent its ex- 
portation, but partly to conceal the knowledge of it 
from the world; for it is reported in the Annales de 
Chimie for 1792, that the gold, when brought from 
Choco to be coined at Santa Fe, undergoes a new ex- 
amination, the platina that remains is carefully ſepa- 
rated, and, being given to officers appointed by the 
king, they, as ſoon as a certain quantity is colleted, 
carry it away, and before witneſſes throw it into the 
river Bogota, at two leagues diſtance from Santa Fe. 
The colour of platina, when properly refined, is 
ſomething between that of iron and filver; it bas no 
ſmell, and is the heavieſt body yet known in nature, 
its ſpecific gravity being to that of water as 22 to 1, 
whereas gold is only as 195 to 1. It may likewiſe 
be faid to be the moſt durable of all metals; it is 
harder than iron; it undergoes no alteration in the 
air, and fire alone does not appear to poſſeſs the power 
of changing it; for which reaſon it forms the v 
bell material for crucibles that has ever been tri 
It reſiſts the action of acids, alkalies, and ſulphurs: it 
may be rolled with plates as fine as the gold-leaf uſed 
in gilding. It is likewiſe extremely duttile; and Dr. 
Witeriog tells us, that a wire of platina is ſtronger 
than one of gold or filver of the ſame thickneſs. It 
is preferable to gold by the property it bas of ſolder- 
ing or welding without mixture; and it unites, ſays 
Chaptal, two qualities never before met with in one 
and the ſame ſubſtance—when formed into a mirror, 
it reflefts but one image, at the ſame time that it is 
as unchangeable as a mirror of glaſs. 
As this metal, then, poſſeſſes ſo many valuable 
qualities, it is to be hoped the court of Spain will - 
| | | aſide 
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aſide its ſtupid narrow policy, and revoke the de- 
cree-which has been paſled againſt it; and that the 
Spaniſh government will neither deſpiſe lo rich a trea- 
ſure as its mines of platina, nor refuſe to the world 
the numerous advantages which may be derived from 
a ſubſtance that promiſes to be of ſo much impor. 
tance in commerce and the arts. 

Platina may be obtained in plates and in wire, and 
may be worked like gold and ſilver. There are ſe- 
veral ways of purifying this metal: 1. By the magnet, 
which ſeparates the iron. 2. By waſhing, which car- 
ries off the ſand. g. By acids. The methods moſt 
uſually employed to make it pure and malleable are 
as follow: 1. Take equal parts of crude platina, 
oxyd of arſenic, and acidulated tartrit of potaſh, or 
potaſh only. Put the mixture into a well-luted cruci- 
ble, and expoſe it for an hour to a violent heat; the 
Platina melts ; but it is brittle, fragile, and whiter than 
ordinary; expoſe it to a ſtrong heat under the muffle, 
by which means all the arſenic is driven off, and the 
platina remains pure. 2. Take three parts of platina, 
{ix of oxyd of arſenic, and two of pure potaſh : throw 
he mixture into a crucible in ſeveral parcels, or by 
degrees, to promote the oxydation of the iron. Then 
melt in crucibles with very flat bottoms, that the but- 
ton may be very thin;thus you have the arſenical alloy. 


Put the button under the cupel, and heat for thirty 


- hours, to volatilize the arſenic. The operation mult be 
performed with great care and addreſs; if the fire be too 
ſtrong, it is often neceſſary to begin afreſh : the degree 
of heat ſhould be juſt ſufficient to volatilize the arſe- 
nic without melting the metals ; a beginning of fuſion 
makes the arſenic adhere, ſo that it cannot be driven 
off, The reſult of this operation is platina in the 
ſpongeous form. - To render it malleable give it a red 
heat, put it on an anvil, and give it one good ſtroke 
with a hammer; one ſteady ſtroke will be ſufficient, as 


a ſecond might make it fly. Then give it a _ 
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heat, after which about fourſcore ſtrokes with a heavy 
hammer will make it malleable. Veſſels are advan- 
tageouſly formed of platina, by pouring a mixture of 
arſenic and platina into moulds of clay, and expoſing 
the moulds to a heat ſufficient to diffipate the arſenic. 
The important uſes to which this metal may be ap- 
plied will be ealily conceived, when it is conſidered 
that it unites the indeſtructibility of gold to a degree 
of hardneſs quite equal to that of iron ; that, by it- 
ſelf, it reſiſts the action of the moſt violent fire, and 
alſo of the moſt concentrated acids. It cannot be 
doubted but that chemiſtry and the arts would be in 
the higheſt degree benefited by its being applied to 
uſeful purpoſes. Crucibles have been made with 
platina, and ſpoons or ladles for aſſays by the blow. 
pipe. Conte availed himſelf of its oxyd as an im- 
provement in enamecl-painting; and leaves of platina 
are advantageouſly uſed for plating China-ware or 
porcelain, | 
Two parts of platina accurately mixed with one of 
arſenic and tartar, when expoſed to a glow heat in a 
luted crucible, melt into a brittle ſubſtance, ſtill 
whiter than platina. This ſubſtance is eaſily ſoftened 
by the fire, or, by a ſtronger heat, completely melted, 
In this ſtate, if expoſed for a ſufficient _ of time 
to the fire, the arſenic is diſſipated, and t plains, 
which again becomes ſolid, alone remains, Achbard 
has regently taken advantage of this property, to form 
veſſels of all ſorts from platina, a fubſtance fo infu- 
ible by itſelf ; a circumſtance wbich ſeems to lead 
turther improvements, of infinite importance to 
ety, | | 3 
During the year 1806, ſeveral new and important 
experiments were made by different chemiſts on crude 
2 from which the moſt curious reſults have 
ten obtained, iba. 
In endeavouring to diſcover the cauſe of the differs 
ent colours of the triple ſalts of platina, M. Deſco- 
Vor. XIV, No. 193. ' 8Y tils 
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tils perceived that the red colour of ſome of them 
or owing to the preſence of an unknown metal, 
*ourcroy and nc arm, on their part, examined the 
black powder which remains after diſſolving platina; 
and finding that, in ſome of their experiments, it ex- 
baled a ſtrong metallic odour, and in others aſſumed a 
more fixed form, they were led to regard it as a new 
metallic ſubſtance, the different properties of which 
they attributed to its different degrees of oxygenation, 
During this ſame period, Mr. Tennant examined this 
black powder, and ſucceeded in ſeparating it into 
two methls, one of which was fixed, and the other 
extremely volatile; while Wollaſton diſcovered that 
in the ſolution itſelf, which was ſuppoſed to contain 
only platina, there was a mixture of two other metals, 
which not only differed from thoſe which form the 
black powder, but alſo from platina itſelf. | 
Thus, after having been ſubjeQted to a long ſeries 
pf the moſt accurate experiments during the courſe 
of forty years, chemiſts have ſucceeded in detaching 
eleven different metals from this ſingular mineral, viz. 
1. platina; 2. gold; g. fitver ; 4. iron; 5. copper; 6. 
Log 7 At Fs two laſt were ere by 
Fourcroy and Vauquelin, in the different coloured 
fands which are always mixed with it. The two new 
metals ſeparated from the ſolution of platina in the 
nitro-muriatic acid by Mr, Wollaſton, are: 

8. Palladium, a white duQtile metal, heavier than 
filver, very fufible when united with ſulphur, ſoluble 
In nitric acid, colouring its ſolution of a beautiful 
red, precipitable in a metallic ſtate by the ſulphat 
of iron; yielding a dingy green precipitate with the 
pruſſiat of pot-aſh, forming with ſoda a triple falt, 
ſoluble in alcohol. | 
9. Rhodium, a grey metal, eaſily reducible, fixed 
and infufible, imparting a roſe-colour to its ſolutions 
in acids, which is rendered much deeper by the addi- 
* tion of muriat of tin, precipitated by the alkalies of a 

2 . * 5 > . yellow 
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low colour, but not at all by the pruſſiat of potaſh, 
the triple ſalt of which with ſoda is inſoluble in alcohol. 
The two metals diſcovered by Mr. Tennant in the 
black powder after ſolution are: 

10. Iridium, a very hard white metal, difficult of 
fahon, nearly inſoluble in the nitro-muriatic acid, and 
wholly ſo in all the others; oxydizable, and ſoluble 
by the fixed alkalies, tbe oxyd being ſoluble in all 
the acids, and imparting to the different ſglutions va- 
rious vivid and lively colours. It is theſe ſalts which 
give the red colour to thoſe of the platina. 2» 

11. Oſmium, a metal hitherto irreducible, the oxyd 
of which, in the form of a black powder, is extremely 
volatile, having a ſtrong odour; it is very fuſible, 
diflolves readily in water, exhales with it in the form 
of vapour, to which it imparts a ſtrong taſte and ſmell. 
The ſolution becomes of a blue colour by the addi- 
tion of the ſmalleſt quantity of the tincture of galls. 


AURUM, GOLD. 

OF a reddiſh-yellow colour, not tarniſhed by the 
air; ſoftiſh and very tenacious, not ſonorous, exceed- 
ingly malleable and duQtile, ſpecific gravity 19:3: 
burning in a red heat with a ſea-green light, and melts 
Ing at a white heat. Soluble only in nitro-muriatic 
acid, and giving the ſolution a yellow colour: when 
melted with borax, producing a ruby-coloured glaſs. 


Native Gol p, Aurum nativum. 


Not combined with other minerals, very ponderous, 
dudiile, viſible in its matrix. Found in the ſand of a 


ſtream flowing from mount Groghan near Arklow in 


the county of Wicklow, in Ireland; in Cornwall and 
Scotland; in the mines of Peru and Chili, New 
Spain, Java, Siberia, Tranſilvania, Spain, Hungary, 
France, and moſt countries of Europe, generally 


near the ſurface, or mixed with ſand in the beds of 


nvers; it is rarely found quite pure, but almoſt al- 
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ways mixed with ſilver, copper, or other ſubſtances, 
giving more or leſs variation to its appearance or 
colour: its form is generally common, or imbed- 
ded in its matrix in various ſhapes ; ſometimes it 
has decuſſating grooves on its ſurface, or is cellular 
or plumoſe, or, reſembling teeth, branches, briſtles, 
or hairs; in its cryſtallized ſtate it is uſually in 
ſmall aggregate ſix-ſided tables with a right-angled 
four-lided priſm ending in a point, or terminated at 
each end by an imperfe& four-ſided priſm, in cubes, 
or {imple three- ſided or double four-fided pyramids. 
It has no perceptible taſte or ſmell, and does not 
alter or loſe its luſtre by any expoſure to the air 
or water. Its malleability is ſuch, that one grain of 
gold may be beaten ſo thin as to cover 564 ſquare 
inches; an ounce of gold upon filver wire is cape 
ble of being extended more than 1300 miles; and 
ſo great is its tenacity, that a gold wire 01078 inch in 
diameter is able to ſupport a weight of 15 pounds 
avoirdupois without breaking. The largeſt lump of 


native gold known was brought from Wicklow, and 


weighed 22 ounces. 

The author of Lord Anſon's Voyage ſays, that 
gold was firſt diſcovered in Brafil about the year 
1710, in the mountains which lie adjacent to the 
city of Rio Janeiro: the moſt common account of 
its diſcovery is, that the Indians on the back of 
the Portugueſe ſettlements were obſerved, by ſome 

ſoldiers there ſtationed, to make uſe of this metal 
for ſiſh ing hooks; and by inquiry it was found to be 
ſeparated from the ſand and gravel depoſited in the 
valicys by torrents from the neighbouring moun- 
tains. The author of the * a large fragment 


of theſe rocks, in which a conhderable hump of gold 


was entangled. - He ſays that the flaves, who were em- 
ployed to collect the gold, were bound to ſupply 


their maſters with fiſiy grains a-day, the value of 


which was equal to about nine ſhillings. they 
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colletted above fifty grains they had the right of re- 


taining for themſelves. | 
Gold is commonly recovered from the ſand con- 
taining it by the proceſs of waſhing: by which, in 
conſequence of the difference in the ſpecific gravity 
of the two ſubſtances, a ſeparation is eaſily effected: 
the gold almoſt immediately ſubſiding, while the ſand 
is poured off together with the water, that for a time 
is capable of holding it in ſuſpenſion. The {and of 
any river is worth working for the gold it contains, 
provided, it will yield twenty-four grains in a hundred 
weight : but the ſand of the African rivers often yields 
ſixty-three grains in not more than five pounds 
weight; which is in the proportion of more than fifiy 
times as much. a 
In ſome inſtances the gold contained in the ſand of 
rivers has been brought down from the mountains 
where thoſe rivers originate; but this is not always the 
caſe; ſo that thoſe who have traced the current of a. 
river towards its ſource, with the hope of finding a 
more abundant ſupply of gold in that quarter, bave 
often been deceived. In ſome rivers, indeed, the 
ſand of thoſe parts, which are farther removed from 
the ſource, is richer in the gold than the ſand of thoſe 
parts which are nearer ; which of itſelf is almoſt ſuffi- 
cient 'to ptove that the gold has not in theſe in- 
ſtances been brought from the mountains. In the 
cale of the Teſino, which flows through one of the 
lakes in the north of Italy, the quantity of gold in that 
part of the river which is below the lake is in 
much greater abundance than in that part of the river 
which is above the lake; where indeed a very ſmall 
quantity, if any, is found: but, ſuppoſing, the gold to 
have been detached from the mountains near the 
lource, it would hardly have been conveyed through 
the lake, where the current of the river mult necella- 
ny bave been much flackened, to be depoſited; ina 
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more diſtant part, where the current was much 
ſtronger. : 
But there are ſtrong poſitive grounds for ſuppoſing 
that the gold found in the ſand of many rivers has 
been derived from the ſoil ſurrounding that part 
of their courſe where it is met with; for it is found 
in very circumſcribed ſituations ; and the quantity is 
always greater after violent ſhowers have fallen upon 
the open country immediately adjoining; and the 
roo this adjoining country, if waſhed, itſelf affords 
old. | | | 
: Moſt of the gold of commerce comes from Africa 
and from South America; and, from various accounts, 
it appears that alluvialdiſtriQs afford by far thegreatef 
roportion of this; and that the alluvion in which it 
is contained 1s.principally a ferruginous ſand. The 
only conſiderable gold-mines in Europe are thoſe of 
Hungary. 
The gold- mines of Bambouk, in Africa, are a na- 
tional property, over which the kings, or tarims, have 
no other perſonal authority than that of watching 
over and protecting them: the inhabitants work thoſe 
which are ſituated within their own territory. The 
country of Bambouk is, ſtrictly ſpeaking, auriferous 
earth, ſays Golberry, but the four principal mines are 
thoſe of Natakon, Semayla, Nambia, Kombadyrie. 
The working of the mines is carried on during the 
eight months of dry weather, and ceaſes when the 
rainy ſeaſon commences. As all the gold is obtained 
by ablation, thoſe blacks who beſt underſtand the me- 
thod of working it, obtain the greateſt quantity of 
d. They obtain it by digging pits about ix feet 
diameter, and varying in depth from thirty to forty 
Feet, the earth is brought up by baſkets, taken to a fi- 
vulet, and undergoes a thorough ablation : when they 
have dug about four feet deep, they meet with a flat 
-argillaceous earth, intermingled with ſmall grains of 


iron ore, of load-ſtone, and emery, all of which are 
covere 
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covered with little particles and ſpangles of gold. All 


the rivulets of the valley of Natakon convey gold 
with their water; the ſands and mud which form the 
bed of them are alſo full of the ſame metal; the 
ſoil compoling the bed of the Colez-Rio-d'Oro pro- 
duces a conſiderable quantity of gold, and the whole 
plain of Natakon. From all theſe circumſtances Mr. 
Golberry is induced to believe, that the mountains 
ſurrounding Natakon contain in their beds and ca- 
yerns the real gold-mine, while the Monticuli of Na- 
takon itſelf is nothing more than an emanation from 
the main body. In the year 1786 Mr. Golberry car- 
ried on a ſmall trade for gold at Galam; that which 
he received was made into ear-rings and other orna- 
ments; it was aſſayed at Paris in 1788, and it was, ac- 
cording to the account of the aſſayer, twenty-three 
carats fine. It was fold at the rate of twelve francs 


takon, in the form of a heart, of three inches in length, 
weighing more than ſeven grains of fine-coloured 
gold, was examined by M. Sage, profeſſor of minera- 
logy, and one of the directors of the mint, and diſco- 
vered to be gold of the pureſt quality. 

Gold is never found in any other than a native 
[late ; and is uſually alloyed with copper, or ſilver, or 
iron: ſometimes with all of theſe. Native gold is ſe- 
parated from the ſubſtances accompanying it by means 
imply mechanical, as pounding and walhing ; or by 


uon. Theſe proceſſes are employed previouſly to 
tte operation of refinement. TY 

The proceſs of waſhing, the principle of which has 
been already explained, is commonly employed in 
eparating gold from the ſand of rivers, &c. 


* 


The proceſs by fuſion with lead is applied princi- 
pally to the ores of other metals, which contain, a 
(ulhcient proportion of gold to repay the coſt of ex- 
irattion : thele ores are for the moſt part ſulphurets 

0 


per drachm ; and a gold ear- ring from the mine at Na- 


\ulion with lead; or by the proceſs called amalgama- 
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of copper, &c. but particularly ſfulphuret of iron, or 
iron pyrites: and are conſequently called auriferous. 
Theſe ſulphurets are roaſted, or expoſed to a ſulhcient 
degree of heat to expel moſt of their ſulphur; which 
operation in a great meaſure diſengages the particles 
of gold before enveloped in the maſs; and then 
they are meſted with lead. The lead combines with 
the gold, which is recovered by the proceſs of refine- 
ment. | 

The proceſs by amalgamation depends on the pro- 
perty which quickſilver poſſeſſes of attrafting and 
combining with gold; and is applied either to auri- 
ſerous metallic ſulphurets, or to native gold contatn- 
ed in indurated rocks. In either inſtance the ſub- 
ſtances containing the gold are ſtamped and triturated 
with quickfilver, the ſulphurets however being pre- 
viouſly roaſted ; and during the proceſsthe quickfiiver 
abſorbs every particle of the gold, loſes proportion- 
ally its flaidity, and forms that kind of alloy which is 
called an amalgam : the term amalgam being applied 
inſtead of alloy to a combination of any metal with 
quickſilver. This amalgam is afterwards waſhed by 
a current of water, in order to ſeparate the particles of 
earthy matter; and a great*portion of the quickfilver 
is ſeparated from the gold by ftraining it forcibly 
through linen bags: the gold which remains on the 
linen is then expoſed to a degree of heat ſufficient to 
volatilize every particle of the quickſilver; and the 
gold itfelf remains behind, alloyed however in general 
with ſilver, and ſometimes other metals. | 
The gold ſeparated by ahy of the three foregoing 
procefles is afterwards melted with the quantity of 
lead that has by experience been found neceffary, 
and is ſubmitted to the proceſs of cuppellation. This 
proceſs is ſo named from the vellel employed to 
hold che mixture of the lead and gold, called a coppel 
or cuppel; it is made of calcined bones, which ate 
powdered, and with the ſmalleſt quantity of water 
| poſſible 
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poſſible formed iato the appropriate ſhape : the ſub- 
ſtance of this is very porous, and on that circumſtance 
in a great meaſure depends its uſe. 

The uſe of the lead in the proceſs of cuppellation 
depends partly on the property which it poſſeſſes of 
being vitrified by the joint action of air and a high 
degree of heat; and partly on its power of promoting 
the vitrifaction of almoſt all the other metals, except 
gold or ſilver. The gold then, together with che lead, 
being placed on the cuppel, and a ſtrong heat being 
applied, together with a conſtant current of atmoſphe- 
rical air, the maſs is ſoon melted; and the lead, bein 
vitriked by the joint action of the heat and air, nd 
vitrifying the bale metals with which the native gold 
was alloyed, {inks in the form of a viſcid glaſs into 
the ſubltance of the cuppel. For the effectual ſepa- 
ration of tin or iron, ſulphuret of antimony is uſed 
aſter the lead. By a careful management of this pro- 
ceſs the lead and all the other metals are ſeparated, 
and the maſs which remains behind conſiſts entirely of 
the gold, mixed with whatever proportion of filver 
was originally contained in it. If the ſeparation of 
the ſilver is required, the gold, after the completion 
of the. foregoing proceſs, is melted with three times its 
weight of filver: the mixed maſs when conſolidated 
is flattened into lamine, and boiled in nitric acid ; 
which diſſolves the filver, and leaves the gold in a ſtate 
of purity, 

Gold is applied to a great number of uſes; its ſcar- 
city and price in a great meaſure prevent its bein 


5 made into utenſils or veſſels; but, as its brilliancy and 
f colour are very agreeable, methods have been found 
. of applying it to the ſurface of agreat number of bodies, 
is which ii at the ſame time defends from the impreſſions 


of the air. This art, in general called gilding, is per- 
formed in a variety of methods. Leaves of gold are 
often applied on wood by means of ſome glutinous 
ſubſtance. A powder of gold is prepared by tritu- 
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rating the clippings of gold-leaf with honey, waſhing 
the paſte with water, and drying the particles of gold 
which precipitate. Shkell-gold is an oxyd of gold, 
mixed with a mucilaginous water, or ſolution of gum, 
Water-gilding 18 done by previouſly cleaning a piece 
of copper, intended to be gilt, with ſand and weak 
aqua-fortis, called aqua ſecunda, after which the piece 
is plunged in a diluted ſolution of mercury; the mer- 
cury which precipitates cauſes the amalgam of gold to 
adhere, which is ſpread on the piece, after having 
waſhed it with water to carry off the acid; when the 
amalgam is uniformly ſpread, the piece 1s heated on 
charcoal, to volatilize the mercury, and the work is 
finiſhed by covering it with gilder's wax, compoſed of 
red bole, verdegris, alum, or martial vitriol, incorpo- 
rated with yellow wax, and heated once more to burn 
off the wax. The other uſes of gold, for toys, laces, 
&c. are ſufficiently known without enumeration. As 
to the medicinal virtues attributed to gold, it is ad- 
mitted, by all phyſicians of reputation, that they are 
imaginary, and that the effects of the different kinds 
of potable gold propoſed by the alchemiſts, ariſe from 
the ſubſtances in which the metal has been mixed or 
. diſſolved. 

The name of gold in rags is given to the following 
preparation: Very fine clean rags are ſteeped in a ſo- 
lution of gold, and afterwards dried and burnt in a 
crucible: the aſhes, which are of a dark purple co- 
lour, are uſed to gild ſmall pieces of copper and ſil- 
ver; it is generally rubbed on with a bit of cork, and 

the gold, being ſo minutely divided, eaſily adheres. 
It is not neceſſary io enumerate the other ſpecies 
of gold, which take their names from the ſubſtances 
they are found mixed with; as arenarium, that which is 
combined with ſand ; platinatum, mixed with platina; 
argentiferum, with filver ; molybdent, with molybdens; 
ſlibiatum, with antimony, &c. &c, The ſpecies are 
twelve in all. | 


ARGENTUM, 
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ARGENTUM, SILVER. 


OF a white colour, not tarniſhed by the air, hard 
and tenacious, ſonorous, exceedingly malleable and 
ductile. Melting when perfectly red hot, and its bril- 
liancy much increaſed. Soluble in nitric acid, giving 
no colour to the ſolution, and may be precipitated 
from it by copper, iron, or zinc. 

Silver 1s a metal highly uſeful, on account of its 
duQlity, and its indeſtruttibility by fire and by air. 
Its brilliancy renders it capable of ſerving the pur- 
poſes of ornament. It is applied on the ſurface of 
different bodies, and even on copper; and likewiſe 
enters into the texture of rich filks; but its moſt conſi- 
derable uſe is that of affording a matter, proper, b 
its hardneſs ard dudtility, to form veſſels of all ſorts. 
Silver plate is uſually alloyed with one twenty -fourth 
of copper, which gives it a greater degree of hardneſs 
and coherence, and does not render it at al! noxious, 
becauſe the twenty-three parts of filver cover the cop- 
per, and entirely prevent its noxious effects. It is 
univerſally. employed as a medium of exchange, in 
the form of money ; in this caſe it is alloyed with one 
twelfth part of copper, and is conſequently eleven 
penny- weights fine. 


NATIVE or CaeiLLAaRY SILVER, A nativum. 


Malleable, duQile, with a metallic ſplendour inter- 
nally; totally ſoluble in nitric acid. Found in various 
parts of Great-Britain, particularly in the copper-mines 
of Cornwall; inthe mines of Mexico and Peru, and 
in moſt of the mines on the continent: it is rarely to 
be met with quite pure, but moſt cemmonly combin- 
ed with a greater or leſs proportion of copper, and 


has ſometimes its ſurfacc ſtriate: it aſſumes various 


forms, and is ſometimes found in priſms or cubes, In 
malleability it yields only to gold, as it may be beaten 
out into leaves the 160000th part of an inch thick; 
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and may be drawn out to ſo fine a wire, that a ſingle 
grain can be extended nearly 400 feet in length; its 
tenacity is likewiſe ſuch, that a wire 01078 of an 
inch in diameter will ſupport 19:81g pounds avoir- 
dupoiſe without breaking. When melted, it the 
beat be increaſed, the liquid metal boils, and will at 
laſt be volatilized : when diſſolved in nitric acid and 
precipitated in lime-water, it falls to the bottom in the 
form of a dark greeniſh-brown powder: when diſſol- 
ved in nitric acid and precipitated with mercury, it 
ſhoots up in a ſhrub-like form, and is then called Ar- 
bor Diane. Its ſolution is colourleſs, highly cauſtic, 
giving the ſkin, hair, and almoſt all animal ſubſtances, 
an indelible black colour; and, when evaporated uill 
a pellicle begins to form on its ſurface, it depoſits on 
cooling tranſparent cryſtals of nitrat of filver, from 
which is made the cauſtic material called lapis infer- 
nals, or lunar cauſtic. If its precipitate by lime- 
water be dried and waſhed with a ſolution of pure 
ammonia, it hasa moſt dangerous fulminating proper- 
ty, exploding moſt violently on the ſlighteſt touch or 

friction. This powder is denominated fulminating 
powder. | | 


Black SILVER, A. nigrum. 


Deep black, friable, ponderous, efferveſcing with ni- 
tric acid, and recovering at haſt its metallic ſplendour 
when rubbed. Found in the ſilver- mines of Sicily, 
Britanny, Saxony, Hungary, and Bohemia, ſometimes 
covering other minerals as with a coating, ſometimes 
interſperſed in larger or leſs particles, not unfrequent- 
ly in a pulveriſed ſtate: it commonly contains ſulphur, 
arſenic, and copper, and ſometimes a little iron. 


Muxz1aT of SiLver, or CogxEzOus SILVER, 
A. corneum. | 
| Ponderous, ſoft, malleable, without metallic luſtre, 
ſomewhat diaphanous, eaſily melting in the fire, and 
wy - evaporating 
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evaporating at Jaſt in a white fetid ſmoke. Found in 
the mines of Mexico, Peru, Siberia, Hungary, Bohe- 
ma, Saxony, Germany, &c. It melts before a can- 
dle lice wax or ſuet, and before the blow-pipe leaves 
ſmall grains of pure filver ; ſoft, and eaſily cut with a 
knife : colour white, grey, yellowiſh, green, violet, or 
brown, Sometimes +t is found in irregular maſles, 
ſometimes in hollow globular pieces, or in thin plates, 
or im a Fate of powder, or cryſtallized in ſmall cubes 
or in accumulated flakes, or in acicular, rarely ca- 
pillary, priſms. It melis very eaſily, becomes purple 
on expoſure to the ſun, and hasa waxy luſtre. The 
belt kind contains about 72 per cent. of ſilver, which 
may be exttacted by ſeparating the ſulphur and de- 
compoling the remainder with ſoda, which when mix- 
ed with it and expoſed ina crucible to heat, combines 
vith the acid, and leaves the filver in its pure ſtate; 
purer, indeed, than it can be obtained by any other 
means. 


AvuRIFEROUS SILVER, A. electrum. 


Malleable, duQile, with metallic luſtre, yellowiſh, 
not wholly ſoluble in nitric acid. Found in the moun- 
tain Schlangenberg in Siberia, and in the mines near 
Kongſberg in Norway, of a yellowiſh-white, colour, 
or that of pale braſs; rarely in ſolitary maſſes, but ge- 
nerally diſſeminated, or hliform, or reticular, or in 
lpangles. A ſpecimen from Norway, examined b 
Dr. Fordyce, contained ſilver 72, gold 28. It may 
be eaſily ſeparated by diſſolving the maſs in nitric 


acid, which decompoſes the ſilver, leaving the gold 


untouched, 


ANTIMONIATED SILVER, A. ſtibiatum. 


With a metallic luſtre, tin-white, malleable, very 
bard, lamellar, not emitting ſulphuric nor arſenieal va- 
pours when burnt; leaving a white oxyd when acted 
on by nitric acid. 
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Antimonaated ſilver does not often occur. It ha 
been met with near Guadalcanal, in Spain; in the 
territory of Furſtemberg, in Suabia ; and near St. An- 
dreaſberg, in the Hartz: it is uſually in irregular 
grains or lumps or kidney- form pieces, or cryſtallized 
in irregular four, fix, or eight, ſided priſms, which 
are ſtriated longitudinally : colour white, texture la- 
minar, fracture conchoidal. Before the blowpipe the 
antimony evaporates in a grey ſmoke, and leaves a 
browniſh flag, which tinges borax green: it gives a 
greyiſh-black powder, and does not decrepitate when 
heated: with quickfilver it amalgamates eaſily without 
the aſſiſtance of heat. It is not ſoluble in nitro-mu- 
riatic acid, but may be diſſolved in boiling nitric acid, 
leaving a refiduum of about 27 per cent. Contains, in 
its purer ſtate, ſilver 84, antimony 16. 


ARSENICAL SILVER, A. arſenicum. 


With a metallic ſplendour, eaſily melting and emit- 
ting arſenical vapours. Found in the mines near An- 
dreaſburg in Hercynia, ſometimes of a ftee]-white 
colour and luſtre, and containing a little iron, ſome- 
times pale ochre-yellow. Its hardneſs is often con- 
fiderable, and then it is fibrous internally; ſometimes 
it is ſo ſoft as to be eafily cut with a knife, and in cur- 
ved foliations. Commonly found in round irregular 
lumps,or cryſtallized in ſix- ſided priſms or pyramids. 
Contains filver 12-75, iron 44'25, arſenic 33, anti- 
mony 4. 


\ SULPHURET of SILVER, or VITREOUS SILVER, 
A. vitreum. 


Of a dark bluiſh-grey colour, eafily melting, and 
emitting during combuſtion ſulphurous flames and 
vapours; opake, very ponderous, ſoft, tenacious. 
Found in the mines of Siberia, Norway, Saxony, Bo- 
hemia, Hungary, Spain, and America, generally ſu- 
perficial, and running like veiss through other ſoſſils: 
hs". | | colour 


4 
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colour deep lead-grey, greyiſh-black, or ſteel-blue, 
with very little metallic luſtre, and ſometimes varie- 
gated on the ſurface. Its appearance is rarely maſ- 
five, but moſt commonly in thin plates, granular, ca- 
pillary, arboreſcent, or cryſtallized in cubes or in 
double four or fix ſided pyramids: internally it has 
more of a metallic luſtre. 

This is the Ker. or glaſſy ore, of the Germans. The 
term glaſer is ſuppoſed to be a corruption of glanzerzy 
or ſhining ore: for the ore in queſtion has not the 
leaſt reſemblance to any thing like glaſs, but has fre- 
quently a conſiderable degree of metallic ſplendour. 
The Engliſh name, Vitreous ſilver ore, is merely a 
tranſlation of the word glaſerz. It is the richeſt of 
all the ores of ſilver; not only on account of the pro- 
portion of filver contained, 85 per cent. but the eaſe 
vith which it is reduced. By a well-regulated heat the 
metallic filver may be made to exude in a curled capil- 
lary form: and the ſulphuret of ſilver thus altered is 
occaſionally ſold as native filver ; ſome of the moſt 
beautiful forms of which it cloſely reſembles. Per- 
haps in ſome inſtances native filver may have been 
occaſionally derived from a ſimilar ſource. The mal- 
leability of this fubſtance, as being a metallic ſulphuret, 
Is very remarkable. It receives any impreſſion fo ac- 
curately, that it has been uſed for ſtamping medals. 
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Rep SiLVER, Argentum rubrum. 


Ponderous, red when ſcraped, a little ſhining inter- 
nally, decrepitating in the fire, and afterwards melting 
with an arſenical ſmell. Found in various mines of 
Peru, Chili, France, Spain, Germany, Saxony, Hun- 
gary, &c. with arſenic, galena, or other ores of ſilver, 
in maſſes, or difſeminated, ſometimes ſtalactitical or 
botryoidal, or cryſtallized in ſmall priſms or acicular 
Pyramids, or radiated in a ſtellate manner. It differs 
much in degree of tranſparency, colour, texture, and 
form: it is friable or brittle, but ſo ſoft as to be cut 
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with a knife. When broken it has a glaſly appearance, 
and when ſcraped with a knife the particles appear 
ſcarlet. When heated it crackles, and melts very eaſi- 
ly before the blow-pipe, blackening, burning vith a 
blue flame, and giving out a white ſmoke, with a flight 
ſmell of garlic. It becomes electric by friction, but 
only when inſulated; and is ſoluble in nitric acid with- 
out efferveſcence : it denonates with nitre when thrown 
into a red-hot crucible, and becomes then capilla 
flver. It contains filver 56, antimony 16, ſulphur 
25, oxygen 12, and a little arſenic. 


GrEY SILVER, Argentum album. 


Opake, with a metallic luſtre, compact, ponderous 
of a pale lead-colour externally and when ſcraped, 
emitting ſulphurous and arſenical vapours when burnt; 
brittle. Found in the mines of Saxony, Bohemia, 
Hungary, Sicily, &c. imbedded in quartz, and other 
minerals: it contains not more than 15 per cent. of ſi.- 
yer, the remainder being made up of ſulphur, arſenic, 
copper, and iron, in various proportions. When 
ſcraped it exhibits a brighter ſurface, but of the ſame 
colour: it breaks into indeterminate fragments, and 
is of a flat texture. It is brittle, but ſo ſoft as to be 
cut with a knife. 


HYDRARGYRUM, QUICKSILVER. 


OF a filvery-white colour, becoming gradually 
blacker in the air, always in a ſtate of fluidity in the 
common temperature of the air: evaporating in a lov 
heat : ſoluble in moſt acids, and imparting no colour 
to the ſolution ; when diſſolved in muriatic acid and 
mixed with lime-water, precipitating an orange-red 
powder, 


Native Mzzcuay, Hytdrargyrum virgineum. 


Pure, fluid, very ponderous, of a filvery colour and 
luſtre. Found in the quickſilver-· mines near Sablberg 
, ; ; In 


rg 
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in Sweden, at Almaden in Spain, Idria in Bohemia, 
in the Palatinate near Wolfſtein and Moersfeld, in the 
duchy of Deuxponts, and on Mount Stahlberg, &c. in 
ſmall globules ſcattered through different kinds of 
ſtones, clays, and ores, andimay be eaſily extradted by 
evaporation. | 

It was long taken for granted, that mercury could 
not be deprived of its fluidity ; but the academicians 
of Peterſburg proved the contrary. Theſe learned 
men availed themſelves of the exceſſive cold in the 
year 1759, to try many important experiments, They 
increaled the natural cold by the aſſiſtance of a mix- 
ture of ſnow and fuming ſpirit of nitre, and by that 
means ſucceeded in cauſing a mercurial thermometer 
to fall 213 degrees; according to the graduation of De 
Liſle ; which anſwers to 46 degrees below freezing of 
the gradation of Reaumur, - or—gg of Fahrenheit, 
Theſe philoſophers, obſerving that at this degree mer- 
cury deſcended no longer, broke the ball of glaſs, and 


found the metallic fluid frozen in the form of a ſolid, 


which, on trial, proved capable of extenſion. under 
the hammer. This experiment demonſtrated that 
mercury, like all other metallic ſubſtances, is capable 
of aſſuming the ſolid form, and that it is then in a cer- 
tain degree duQtile, They could not determine the 
degree of duQility it is ſuſceptible of, becauſe every 
ſtroke of the bammer, communicating heat to ſome 
part af the metal, melted it, and cauſed it to flow in 
that point. Nie 
Pallas, who ſucceeded in congealing mercury in the 
year 1772, at Kraſnejark, by the natural cold of 55 
degrees and a balf, obſerved that it then reſembled ſoft 
Un, and was capable of being beat out into plates, 
that it broke eaſily, and that the pieces being brought 
 logether united again. In 1776, Mr. Hutchins ob- 
ſerved the ſame phenomenon at Albany fort, and Mr. 
Bieker at Rotterdam in 1776, at the fifty- ſixth degree 
below zero. of Reaumur. This congelation was alſo 
Vor. XIV. No. 194 4 A effected 
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effected in 173g; in England, at a more moderate de- 
Free of cold; and it was determined that ga degrees 
below o, or zero, of the thermometer of Reaumur, is 
the term at which this cengelation takes place. If there. 
fore the mercury deſcended lower in the early experi- 
ments, the phenomenon muſt be attributed to the con- 
denfation of the ſolid metal. Henee we ſee that this 
metal is the moſt fuſible of any we know. The great- 
eft eold known in the countries from whence it is ob- 
tained, cannot render it ſolid. 3 | 
There are ſeveral proceſſes for extracting the mer. 
cury from the ores in which-it is contained. The 
uſval way is by raking among the ore, and drawing off 
the water, Some employ what are called draining- 
allefies. Sometimes the ore is mixed with lime, and 
ſtifled in iron retorts : theſe retorts are immoveably 
fixed'in the furnace; the matter is put in at the neck, 
and the mercury is received in veſſels filled with 
water. The mercury obtained by diſtillation is always 
pure, becauſe it is not then mixed with volatile bodies. 
Mefeury difters from other metallic ſubſtances by its 
tlvidity, which has cauſed it to be eſteemed a peculiar 
metallic water, called aqua non madefaciens manus, 
* water which does not wet the hands.“ | 
The mereuty met within commeree is ſeldom pore, 
4s it is almoft always mixed with pewter, or foreign 


metallic matters, whence it appears tarniſhed, aad, in- 


Read of dividing itſelf into neat globules, it flattens, 
and ſeems to be covered with points: the merchants 
then lay it draus u tail. When pure, and eſpecially 
when obtained from tinnabar, which is called mercury 


+evivified from mtinnabar, it poſſeſſes an extreme de- 
gree of divifibility ; and mts globules always run into a 
Mercury bas h taſte that the nerves of the tongue 
and palace ean Uiſtingatſh, but x produces a very evi- 

dem effedt on the ſtomach and inteſtines, as well as on 
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more ſenſible of this taſte than other animals, and 
for that reaſon it very ſoon kills them; and phyſicians 
adminiſter it as an excellent vermifuge. It is by vir- 
tue of this property likewiſe that it cures the itch, and 
other cutaneous diſorders, Rubbed for a ſhort time 
between the fingers, it emits a flight peculiar ſmell. 
When it js very pure, and is agitated, it is ſometimes 
obſerved, more eſpecially in hot weather, to ſhine 
with a ſmall phoſphoric light clearly diſcernible, This 
phenomenon has been ſhown with the mercury of the 
barometer by ſeveral natural philopſaphers, If the 
hand be plunged in this metallic fluid, a ſenſation of 
cold is perceived, which ſeems to ſhow that its tempe- 
rature is much beneath that of the atmoſpberic air; 
yet, by plunging a thermometer in the ſame mercury, 
« is immediately ſeen ibat their temperatures do not 
differ. This effect, which deceives vs, is to be attri- 


buted entirely to the great rapidity with which the heat 


paſſes from the hand into the mereury; for this metal is 
known to be a powerful conduttor of heat. 

Mercury, reduced into vapour, has a yory conſi- 
derable force of expanſion, and is capable of ptoduc- 
ing dangerous exploſions when confined. Hellot re- 
lated to the French Academy, that a certain perſon, 
being deſirous of fixing mercury, had put a quantit 
into an iron- hall, well ſoldered together. The ball 
being thrown into the middle of a heated furnace, had 
ſcarcely become red, when the mercury burſt thro 
its confinement with a great report, and eſcaped. 
Beaumé, in his Experimental Chemiſtry, relates a 
limilar fact. | h . Se 

Mercury is of the moſt extenfive uſe in the arts, 
luch as gilding; filvering of glaſſes, conſtruQting of 
wacorologien! inſtruments, e &c. It is 
uſed in medicine in a great variety of forms. Crude 
mercury was formerly employed in the iliac paſſion. 
It is ſtill boiled in water, to which it communicates a 
vermifuge property. Mixed with fat ſubſtances, it 
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forms an ointment uſed in venereal diſorders. Mer- 
curial water, or its nitric ſolution, is uſed by ſurgeons 
as a powerful eſcharotic. All the preparations of mer- 
cury, Which are internally given, produce very power- 
ful effects in other diſorders, as well as thoſe of the 
venereal kind; ſuch as moſt diſorders - of the ſkin, 
ſcrophulous diſorders, lymphatic ſwellings, &c. We 
cannot, however, forbear obſerving, that theſe medi- 
cines, more eſpecially the ſaline mercurial preparations, 
ought not to be applied but by experienced and cau- 
tious phyficians; and that it is dangerous to the health, 
and even to the liſe, of men, that mercurial remedies 
thould be in the hands of a great number of perſons, 
who, generally ſpeaking, are deficient, not only in the 
knowledge which is neceffary to adminiſter them with 
ſucceſs, but even in that knowledge which might en- 
able them to avoid danger. | 


 Amaican of Mzxcury with SILVER, 
H. amalgama. 


Ponderous, of a ſilvery colour and luſtre, rather 
ſolid, evaporating when heated, and leaving pure filver. 
Found in the mines of Hungary near Zlana, near 
Moſchellanſburg and on the mountain Stahlburg in 
the duchy of , ene and in Sweden, rarely in 
large maſſes, imbedded in quartz, hornſtone, or ſpar, 
but generally running through other ores of quick- 
ſilver, ſometimes in imperfe& cubes, priſms, or pyra- 
mids. Colour ſilvery-white or grey, ſometimes tar- 
niſhed in an irideſcent manner: it is brittle or ſoft 
according to the proportion of mercury, but is gene- 
rally ſoft enough to bear the impreſſion of the 
thumb-Hail, and when cut with a knife gives a creak- 
ing noiſe : when rubbed on gold, it leaves a white 
ſtreak. Contains mercury 64, filver 36. | 


Molar 
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Muriart of Mercury, H. muriatum. 


Without metallic luſtre, ſubliming almoſt entirely 
before the blowpipe, in the form of a white ſmoke, with- 
out ſulphurous flame or vapours. Found in the 
mines of Wolfſtein and Moersfield in the Palatinate, 
and near Moſchellanſburg in the duchy of Deuxponts, 
in ſcales or grains, or cryſtallized in ſmall four-fided 
priſms terminated by four-ſided rhomboidal ſummits, 
or four-{ided pyramids with the angles truncate, Co- 
lour ſmoke-grey, yellowiſh-grey, yeilowiſh-white, le- 
mon- yellow, or greeniſh, rarely blackiſh. The cryſ- 
tals have a pearly luſtre, are ſemi-tranſparent and foft, 
and have a foliated texture: when thrown on red-hot 
charcoal, they diſcover-a ſmell like garlic, and when 
mixed with lime-water occaſion an orange-coloured 
precipitate: it conſiſts of mercury combined with ſul- 
phuric and muriatic acids in various proportions. 


Rev OxvyDp of MERCURY, H. larvatum. 


Deep red, of an earthy texture, heavy, ſubliming 
is mercury by heat. Found mixed with ſand near 
Alicant in Spain, and in the foil in the mercury-mines 
of Idria and Buſchian, compact and heavy, and is ge- 
nerally mixed with globules of mercury. When heated 
in a cloſe veſſel, it yields oxygen anda little carbonic 
acid gas, and the mercury becomes recovered. It ap- 
pears to contain about o'g1 of mercury. 


ATtrior's MINERAL H. Aithiops. 


Black, without luſtre or tranſparency, ſtaining the 
fingers, eaſily melting, and if the heat be increaſed 
entirely ſubliming witha ſulphureous ſmell and flame. 
Found in the mines of Naſſau near Kircheim, and 
in thoſe of Idria, generally in a looſe powdery tate, 
of a black or greyiſh-black colour, and accompanied 
by lamellated cinnabar or ſulphur pyrites. It conſiſts 
of mercury merely mixed. with ſulphur, | 

NATIVE 
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NaTtive Cinnanas, or SulLzHuRET of Quick. 
N und SILVER, H. cinnabaris. f 
This is called native cinnabar by Kirwan, to dif. 
tinguiſh it from the artificially- prepared cinnabar, or 
vermillion. It is the minzum of Pliny. Specific 
character, ponderous, without metallic luſtre, red, ſcar- 
let when ſcraped, eaſily melting, diſſipating before the 
blowpipe wich a blue flame and fulphurous ſmell. 
Found in Peru, Chili, New Spain, - Japan, China, 
Siberia, Hungary, Sicily, Germany, &c. diſſeminated, 
in veins, grains, or ramifications, in a matrix of indu- 


trie acid, and contains about 80 of mercury and 20 

of ſulphur. 
Cinnabar is frequently the matrix of native quick- 
filver : it is principally found in the mines of 1dria, 
Deuxponts, and Almaden in Spain, The mines of 
Spain are the moſt ancient, and were worked in the 
time of the Romans. It appears from Vitruvius that 
the term minium was derived from the name of a river 
in Spain; and there are ſeveral paſſages in Pliny 
which ſhow that the term minium was applied to à 
ſubſtance correſponding with our cinnabar. He ſa)s 
that almoſt all the minium in uſe at Rome came from 
Spain; and that theore was ſent over from Spain ſeal- 
ed. The firſt circumſtance ſhows the abundance in 
which minĩum was met with in Spain; the laſt, its value, 
both are charaRteriftic marks of the cinnabar of the 
preſem day. He alſo ſays that thoſe who were em- 
ployed in redueing the minium to powder 8 
- adder 
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bladders over their face, leſt chey ſhould inhale the 
duſt, the effects of which were very pernicious : this 
cuſtom is aiſo obſerved at the preſent day by thoſe 
who are employed for a length of time together in 
triturating preparations of quickſilver. The term 
cionabar was originally applied to the drug commonly 
called dyagon's blood, which is of a dull red colour : it 
was afterwards transferred to the ore of quickfilver . 
now under conſideration, Sulphuret of quickſilver 
may eaſily be reduced by mixing it with quick-lime 
or iron-filings, avd ſubmitting the maſs to the proceſs 
of diſtillation: the lime or the iron aitracts the ſul- 
phur, and the quickſilver paſſes over in a diſen 

ſtate. Cinnabar is diſtinguiſhed from red filver by 
the red ſtreak it gives when rubbed on paper; and in 
being entirely volatilized by beat: from realgar, 

the bright red colour of its powder; the colour of re- 
aloar, when pulverized, being yellow: the fame mark 
vill diſtinguiſh it from chromate of lead: from red 
cobalt ore, by its more lively red colour; and in not 
emitting a ſmell of garlic, when expoſed to the blow- 
pipe. 


Hz PAric MarcuRY, H. hepaticum. 

Ponderous, of a common form, burning with a blue 
flame, but evaporating only in part. Found in'the 
mines of Idria, and is _— but cinnabar mixed 
vith indurated clay: colour dark red of liver- brown, 
greeniſh, bluiſh, or lead-colour, or ſpeckled green or 
blue: texture compact, nearly even, ſhining and tak- 
ing a poliſh, ſometimes fo ſoft as to be cut with a knife, 
and leaves a red mark. It is not ſoluble in nitric, but 
' ably in muriatic acid. | 
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Curnxous Mzscunv, H. cupriferum. 
Dark-grey, of a glaſſy texture, decrepitating and 
emitting ſulphureous flames when heated, and before 
ihe dlowpipe leaving a bead af copper. Found in * 
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of pot-itone, quartz, and ſhiſt, in the mines near Mol. 
chellandſburg and Sumatra, in a compact brittle heavy 
ſtate, and of a grey or blackiſh colour. When freſh 
broken it has a glaſſy appearance : it gives a red 
ſtreak, and before the blowpipe melts with borax in- 
to a green glaſs: it contains more or leſs of ſulphur 
and copper. There are four more ſpecies or combi: 
nations of mercury. | 


CUPRUM, COPPER. 


FINE red, eaſily tarniſhing in the air; hard and te- 
naceous, malleable and duQule, ſonorous and elaſtic; 
ſpecific gravity 8-667 : melting with difficulty, and 
when expoſed to a red heat taking fire and emitting a 
moſt brilliant green light; exploding violently when 
melted and cal into water : ſoluble in moſt acids and 
ammonia, exbibiting a blue colour ; from its ſolution 
in nitrie acid precipitating a blue oxyd by the addition 
of potaſh : tinging glaſs green. | 

The word copper, cuprum, appears, to be derived 
from thename of an artificial alloy of this metal, called 
s Cyprium ; which was a compound of copper and 
tin. In the early natural hiſtorians, æs, when uſed 
imply, very often ſignifies copper. It is a metal of a 
red brilliant colour, to which chemiſts have given the 
name of Venus, on account of the facility with which 
it unites to, and becomes changed by, a great number 
of bodies. It has a diſagreeable ſmell, which is more 
ſenſible when it is rubbed or heated; its taſte is ſtyp- 
tic and nauſeous. It is capable of being reduced into 
exceedingly thin leaves, or fine wire; by immerſion 1n 
Vater it loſes between one- eighth and one-ninth of its 
weight; its tenacity is ſuch, that a copper wire of the 
tenth of an inch in diameter, can ſuſtain a weight of 
299 pounds one quarter before'it breaks. 

Ihe uſes of copper are numerous, and well known. 
As copper is a very violent poiſon, it ought never 10 
be adminiſtered in medicine. The propereſt . 
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in caſe of poiſoning by copper reduced into oxyd or 


verdegris, are emetics, abundence of water, alkaline 
ſulphurets, alkalies, &c. 


NATIVE CoreER, Cuprum nat ivum. | 

Native copper is found in Cornwall, Angleſea, Wick- 
low in Ireland, on the ſhores of the Copper iſland 
near Kamtſchatka, in Iceland and the Feroe iflands, 
Hungary, Siberia, Sweden, Norway, and many other 
parts of the old and new world; in compact maſſes, 
plates, threads, and arboreſcent and botryoidal figures 
of various forms; ſometimes cryſtallized, in cubes. or 


H double four- ſided pyramids ; texture ſometimes gra- 
: nulated, rarely lamellar. Superficial colour, when 
1 tarniſhed, greeniſh- yellow, or reddiſh with pale green, 
q bluiſh or variegated: when hard and compatt, it takes 
8 a fine poliſh, and exhibits a rich metallic luſtre, but 
5 ſoon tarniſhes by the action of the air, and contralts a 

greeniſh ruſt or oxyd, called verdegris, which appears 
* to have ſaline qualities, viz. taſte, and ſolubility in 
* vater. From this circumſtance che ancient chemiſts 
nd admitted the exiſtence of ſalt of copper. It is remark- 
fed able, that this ruſt never attacks copper except at the 
fa lurface, and ſeems even to contribute io the preſerva- 
the ton of the internal parts and maſſes of this metal, as 
oh may be ſeen in antique medals.and ftatues, which are 
ber preſerved Wyss well beneath a covering of ruſt. The 
nore antiquarians call this cruſt patina, and ſet a high value 
kyp- on it, becauſe it ſhows the antiquity of the pieces which 


are covered with it. Many artiſts, - and in particular 
ain the Italians, know how to imitate this coati 
counterfeit the antique bronzes. | 

Chaptal bas a memoir on anew mode of manufaQtu- 
bi of ung verdegris. This proceſs, praiſed at Montpellier 
or ſome years paſt, conſiſts in cauſing} the refidue of 
0 un. grapes to ferment, and of putting it in layers 8 7 
er o Plates of copper, to develope the metallic oxyd, called 
verdegris. This method is ſuperior to the old one, 
Vor. XIV. No. 194. 4B * 
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as It is much eaſter, and attended with leſs expence, 
becauſe it requires no wine. Experiments of the ſame 
chemiſt prove alſo that white lead may be made in the 
ſame manner. 


To reduce the oxyd of copper : Mix ſcales, or any 


other oxyd of copper, with ſoft or black ſoap ; make 
it into a ſtiff paſte, and a little muriat of ſoda may be 
added, Put the mixture into a crucible, and place it 
in a melting- furnace; heat it gently at firſt, till the 
ſoap burns no longer; then increaſe the fire rapidly, 
to give a white heat. Let the crucible cool, break it, 
and the button of copper will be found. 

Mr. Jameſon mentions a maſs of native copper, on 
the authority of Profeſſor Vandilli, weighing 2600 
Portugueſe pounds. It is ſaid to have been found in 
a valley near Cachoeira, in Braſil. | 


_ - Coryrskx Ocurs, C. lateritium. 


Red, ſoft, without metallic luſtre. Found in the 
mines of Saxony, in compact lumps ſprinkled in ſmall 
particles. Colour hyacinth red, more or leſs inclin- 
ing to. brown or yellow. Texture generally earthy, 
rarely imperfeAtly conchoidal, and often covering 
other foffils as with a cruſt. It is eaſily pulveriſable, 
and makes a conſiderable ſtain on paper: when breath- 
ed on, gives an earthy ſmell: it often decrepitates and 
blackens in the fire, and is not totally ſoluble in acids 
or volatile alkali: it has a greater or leſs mixture of 
iron, and contains from 30 to 54 per cent. of oxyd of 
copper. 

Rep Corp ER Ocure, C. rubrum. 

Of a dull red or browniſh-red colour, hardi/h, 
without metallic luſtre. Found in the mines of Corn- 
wall, India, Siberia, Hungary, &c. in compa®t maſſes, 
of a common, lamellar, or fibrous, texture, and often 
cryitallized in cubes, priſms, or pyramids: colour va. 


rious ſhades of cochineal red, making a * 9 
ps * 2 
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ſtreak, and giving a red powder. It decrepitates and 
turns black in the fire; is ſoluble in nitric acid with 
efferveſcence, and in themuriatic without efferveſcence; 
to the nitric acid it gives a green tinge, and a blue one 
to volatile alkali: it frequently contains nearly 70 
per cent. of copper. 


HeraTtic Corr ER, C. hepaticum. 


Brown, ſoft, without metallic luſtre. Found com- 
monly with the red oxyd in the mines of Sweden, 
Saxony, Auſtria, &c. ſometimes in an 2 and 


unfrequently covering other ores in ſtaladtitical con- 
centric layers: colour greyiſh, yellowiſh, or reddiſh- 
brown. It ſometimes contains a ſmall quantity of ſil- 
ver, and is chiefly compoſed of oxyd of copper and 
iron: it yields from as low as 2 to 20 per cent. of 


copper. 


Id DURATED CorrER, C. piceum. 


Black, bardiſh, without metallic luſtre. Found in 
the mines of Hercynia and Auſtria, in a lamellar or im- 
perfely-conchoidal ſtate, or coating copper pyrites: 
colour browniſh black, or dark yellowifh brown. It 
contains a large quantity of iron, and yields only 7 or 
$ per cent. of copper. | | 77 


Black Corr ER, C. fuliginoſum. | 

Black, ſuperficial. Found in the mines of Hungary, 
Saxotiy, and Sweden, generally in a friable ſtate, and 
ems to have been produced by pyritical copper ore, 
or mundic, which has been decompoſed with iron. 
MounTain Brus, or AxMExian, STONn; 
$ky-blue, ſoft, without metallic Tuſtre; ſoluble in 
aids without efferveſcence, and giving them a green 
colour. Found in the mines of Cornwall, Derby- 
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friable ſtate, ſometimes compact and indurated, not 
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564 NATURAL HISTORY 
ſhire, &c. in Armenia, Siberia, Hungary, Saxony, &c. 
5 and earthy: colour oſten verging to green: 
it is ſometimes found in a powdery. ſtate, and ſome- 
times inveſting other ores: contains often copper 6g, 
carbonic acid 29, water 2, 


CarBonar of Corrs, C. cuprigo. 


Sky or ſmalt blue, without metallic luſtre, entirely 
ſoluble in acids with efferveſcence, and giving them a 
. 758 colour. Found in moſt of the copper- mines of 

Europe, generally in ſmall granular particles, diſperſed 

rough different ſtones, RalaAitical, botryoidal, or 
cryſtallized in rhomboidal priſms, with four-fided ſum- 
mits. It leaves a ſky-blue trace, and is brittle: be- 
fore the blowpipe it blackens, and tinges borax green 
with effervelcence: probe gravity g*608 : contains 
copper 66 to 70, carbonic acid 18 to go, oxygen 8 
to 10, water a. 5 


4m. mmer. . de. 


 MounTain GREEN, or MALACH1TE, C. ærugo. 


Green, giving a blue colour to ammonia, efferveſ- 
cing with nitric acid, opake, without metallic luſtre. 
Found in the various copper-mines of Great-Britain, 
Africa, Siberia, Hungary, Saxony, Bohemia, &c, in 
folid maſſes or in ſmall particles interſperſed in dif- 
ferent matrices, or in various forms, as kidney-{haped, 
botryoidal, ſtalaQtitical, or in concentric layers: co- 
lour from a dull to a light apple- green: luſtre uſually 
filky: before the blowpipeit dec repitates and blackens, 

t does not melt, and gives a green colour to 

ame: it efferveſces with nitric acid, and tinges bora 
rebound e alkalies Fos : a, ſpecimen from 
Siberia contained copper z8, carbonic acid 18, oxygen 


18 = FREFP 14*5+ - There are four varieties. 


3 


ſays, that M..-Patrip ſaw at Peterſburg 2 
te of malachite, abour thirty o inches long and 
emeen b ad, Which was _—_ twenty thou: 


| Rand lhre, M is bed in dhe arts (for ornamental 
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* jewellery ; 
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jewellery ; and ſometimes, when pulverized, as a pig- 
ment. Ia a vein of malachite, in the moſt eaſtern 
part of Siberia, à mineral is met with that has ſome- 
times been miſtaken for the emerald, and ſometimes 
for a cryſtallized variety of the green carbonat af 
copper. Hauy has given the name of dioptaſe to this 
mineral in conſequence of a peculiar re ſlexion of light. 
in its interior. 5 


1 


AxsEN IAT of Core ER, C. arſenicale. 


potaſh, emitting arſenical fumes before the blowpipe, 
and leaving a duQtile copper bead. Found in the 
Carrarack mine in Cornwall, and near Jonſback in 
Silefa, in cliffs of quartz: colour vatious ſhades of 
green, ſometimes inclining to brown, generally in 
tranſparent cryſtals of various forms. Specific gravity, 
from 2 · 548 to 4208: a fine ſpecimen contained oxyd 
of copper 50'62, arſenical acid 45, water g5. 


Muxz1aT of Corr ER, C. arenaceum. 

Graſs-green, ſoluble in acids without efferveſcence, 
burning with green and blue flames when thrown on 
hot coals. This ſpecies of copper has only yet been 
met with in America ; near the confines of Peru and 
Chili. It occured firſt in the form of ſand, whence 
the name arenareum; it has ſince been met with 
of a compatt texture. The pulverulent form of mu- 
nat of copper, called green of Peru, is found in 
a ſmall river, which loſes itſelf in a deſert that ſeparates 
Chili from Peru. It was brought into Europe mixed 


blue colours, which it gives to the flame 
lufficiently diſtinguiſh it from pulverulen igreen car- 
bonat of copper : it emits no ſmell of arſenic upon the 


application of the blowpipe ; and may: thus be diſtin- 
guiſed from arſeniat of copper. PO. 
_ nosrkar 


Dull olive-green, becoming blue with pruſſiat of 


| 
. 
14 * 
1 
Bi 
| 4 l 
14 
[ 
þ 
1 


1 

14 

1 Ft \ 
22 
3&4 | 
iy , l 
 & | 

34, 

ol * 

if ay 
; 


with ſand and atber earthy. particles. The ner and 
a candle, 


= 8 4 " — 
8 : — — — - 

— =} CGE, * > ea 

TT. 3 3 


DD N. 
>. — 
= Az 
— 
— 


1 
2 — 


r 


2 2 
4. Ad * «DT %- * 
N 


_ ” 
2 PR * — 
po + tt * 
E 
8 . 
wy » 


— 


n 


— _—— — 


— — * ** 


— 
2 oa * 


= 
T * 2 2 = * — 
» — — * =y - — - — — — — — 2 
—ͤ— <= 24-3 —— — K. 1 — JO - —— — — = 
62, - 1 — V = «% pe 
> 5 . \ or 5. — , — ** — — — 
- -- 
1 
” l - = " l 5 * * = If 
— _ 2 4 l ny N 
9 =< 
. _ 2 
e e = 1 as 2 
p 2 2 5 


f * E n * . 
AA ef re 1 E WE A 4x 3 
1 SI wa * ; 5 = 
- 
3 


—— 
— ” n 
: . - # 
2 ba. 4 > 
»T 


- A 
=» I 


N Dr.. 


> 

—_ — > 
* _— 
— a>. 


5 «+ th * 1 ws? 3 4 
y - o 


k — \ 
— 1 
* 75 . 


566 NATURAL HISTORY 


PuoseHArT of Corr ER, C. phoſphoratum. 


Greyiſh-black externally, emerald-green within, 
ſoft, of a divergently-fibrous fracture, opake. Lately 
found at Rheinbreidbach near Cologne, in lumps, or 
diſperſed through other minerals, or in minute ſix-ſided 
cluſtered cryſtals : luſtre glaſſy without, filky internal- 
ly : it makes an apple-green ſcratch. Contains oxyd 
of copper 6˙8 13, phoſphoric acid go · g. 


Waitt Corr ER Ons, C. albidum. 
Hardiſn, whitiſh, with a metallic luſtre, etnitting ar. 
ſenical vapours when burnt. Found with other cop- 
per ores in the Middleton Lyas veins, and in the mines 
of Hungary, Siberia, Germany and Saxony, interſper- 
ſed with other foſſils in larger or ſmaller lumps, and 
ſometimes cryſtallized in four- ſided double pyramids: 
colour ſteel or ſilvery- grey, often reddiſh brown; pow- 
der grey, with ſometimes a tinge of red: texture com- 
paQ, very brittle, and when rubbed emitting the ſmell 
of arſenic. It conſiſts of copper, iron, arſenic, ſul- 

phur, and ſometimes a little ſilver. 


PurxeLs Corr ER Ons, C. purpureum. 


Hardiſh, with metallic luſtre, brittle, red or blue. 
Found in America, Siberia, Lapland, Norway, Saxony, 
Germany, &c. generally mixed with other ores of cop- 
per, in maſſes, plates, or diſſeminated: colour copper 
red, brown, purple, azure, blue or green: ftreak red- 
diſh and metallic: texture conchoidal, brittle : with 
nitric acid it efferveſces and tinges it green, deflagrates 
with nitze, and melts before the blowpipe with ſmell, 
ſmoke; or vapour: contains copper 58, iron 18, ſul- 
phur 19, oxygen 5. | en 
S AnEY CorrER Ort, C. cinertum. | 

Hardiſh, britile, with metaillic luſtre, compaRt, of 
ſteel- grey colour. Found in Cornwall, Saxony, Hun- 
AK? gary; 
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gary, Siberia, Germany, &c. ſometimes amorphous, 
ſometimes in four-{ided cryſtals with the edges often 
truncated : colour ſteel- grey, often tarniſhed or varie- 
gated : ſtreak, dark grey, often reddiſh-brown : pow- 
der blackiſh, with fr:quenily a tinge of red: with nitre 


pipe: it tinges borax yellowiſh or browniſh-red. Con- 
tains, When pure, copper 31:36, ſulphur 11:50, anti- 
mony 3409, ſilver 14:77, iron g. go, alumine 0*30. 


Corr ER PyRiTEs, SULPHURET of Corr ER, or 
a Mun pic, Cuprum fulvum. 

Yellow, with metallic ſplendour, emitting ſulphu- 
rous flames and vapours when thrown on hot coals. 
The moſt common ore in the mines of Cornwall, 
Ireland, Siberia, Hungary, Sweden, &c. in innumer- 


or cryſtallized. Colour light-yellow or greeniſh-yel- 
low, ſometimes verging on the ſteel- grey, when tarniſh- 
ed by the air often variegated with gold- yellow, blue, 
green, or red. Texture even, or imperfeAly con- 
choidal, rather ſoft. It deflagrates with nitre, does 
not efloreſce by expoſure to the air, nor efferveſce 
vith nitrous acid: before the blowpipe it decrepitates, 
pres a greeniſh ſulphurous ſmoke, and melts into a 
lack globule which gradually takes the colour of cop- 
per: it is compoſed of copper and ſulphur with a little 
iron: it tinges borax green. It is not in the ſlighteſt 
degree malleable, but yields eaſily to the file; rarely 
lirikes fire with ſteel. | 
Copper pyrites often undergoes a ſuperficial alter- 
ation of colour, in conſequence of expoſure to air ; 
paſſing through numerous irideſcent ſhades, princi- 
pally of purple, blue, and red: theſe afterwards tar- 
diſh and become fainter; and at laſt are blended to- 
gether into a uniform dull brown or greeniſh brown 
colour. It ſometimes occurs in a mamillated form: 
the ſurface of the tubercles is either very obſcurely 


irideſcent, 


itdeflagrates, and melts with crackling before the blow- 


able varieties and proportions, maſſive, diſſeminated 
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568: NATURAL HISTORY - 
irideſcent, or of a light greeniſh bronze colour; and 
here and there incruſted with ſmall irregular cryſtals 
of the ſame nature, but of a bluiſh-black colour, diſ. 
pn in the manner of filigree'/ work. The dark co- 
our both of the mamillated maſſes and of the cryſtals is 
only ſuperficial : the interior ſubſtance is of a uniform 
yellow. N | 
Copper pyrites is the ore from which a great pro. 
portion of the copper of commerce is obtained. The 
firſt part of the proceſs confiſts in the ſeparation of the 
ſulphar by means of fire, and is technically called roaft- 
ing the ore. This is conduQed either in the open ait, 
or in large ehambers: combuſtible materials are mix- 
ed wich the ore that has been broken down into frag- 
ments of a convenient ſize; and the whole is then piled 
in heaps, and ſet on fire. In all inſtances it is ne- 


ceſſary that this proceſs ſhould be repeated three or 


four times, in conſequence of the ſtrong degree of at. 
traſtion ibat exiſts between the ſulphur and che metal: 
in ſome; ten or twelve times; or even more. The 
roaſted ore is aſterwards melted in a furnace; from 
which it paſſes into baſons placed beneath: in this 
ſtate it is of a'blackiſh brown colour, and very brit- 


tile; containing a lefs proportion of ſalphur than the 


native ore, but in other reſpeAs equally unfit for eco- 
nomical purpoſes. It is therefore broken up, and 
again and again fuſed ; the'proceſs being frequently 
repented as many as fix, or eight, or even ten, times. 
When by theſe repeated fuſions the ſulphur has been 
nearly ſeparated, the copper ſhows itſelf in diſtindt 
patches diffuſed through the ſubſtance of the imper- 
fetiiy-redueed maſs; ſometimes.accumulated in very 


delicate capillary filaments. 


But, after all the ſulphur has been ſeparated, the cop - 
per generally contains ſome portion of iron, or zink, 
or:other metals; and theſe are ſeparated by a procels 
ſomewhat-analtogous to the cuppeltation of gold: for 
the copper is expoſed while in fufron toa conſtant cur- 

& rem 
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rent of air, which oxydates the other metals. The 1 
metallic particles thus oxydated are collected upon the Belt] 
ſurface of the melted copper, in the form of droſs; 138 
which is removed from time to time, in order to ex- 158 
| poſe a freſh ſurface of the liquid metal to the action 5.48 
f of the current of air. Indeed the complete reduction 41 


of the copper is altogether a very tedious proceſs; and, 
from the obſtinacy with which the ſulphur adheres to 
the metal, it is often a very difficult proceſs alſo: and 
: this will account for the difference obſervable in the 
copper of commerce; which in ſome inſtances pol- 
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ſeſſes the metallic character in a much higher degree 8 
than in others. Thus it is found that the copper em- 1 
ployed in ſheathing ſhips ſometimes laſts a much lon- . 1 :$ 
ger time than it does at others. The defect may of- F208 
ten, be owing to want of attention during the reduc- 748 
uon: in ſome caſes it may depend upon the nature of 1 
the ore. LE AY 1 
When this ore contains a very ſmall proportion of 1 
metal, it is often employed for extracting the ſulphur 14 
principally ; which is done by roaſting it in chambers 147 
communicating with flues, in which the ſulphur ſepa- "R236 
rated by the heat is collected. The roaſted ore is af- 4 
terwards waſhed for the purpoſe of extracting the ſul- 1 
phat of copper that has been formed during the pro- 1 
cels; the water holding this ſalt in ſolution is col- » FIQ 
leted; pieces of iron are thrown into it, on which the SI 
copper is precipitated in a metallic form; which being 1 
collected is called cement- copper, or copper of cementa- bo! 
tion. * F 4 FR 
BELI-MzTAL Ort, C. campanarum. | 1 
Hardiſh, ponderous, with metallic luſtre, of a bluiſh 1 
ſteel colour. Found in Chili, and in Cornwall near | Yn 
Whealrock ; and conſiſts of copper and tin pyrites, 1 
vich ſometimes a little arſenic. WW i o 
l 
Vor. XIV. No. 194. 40 Ba Ass 1:4 
1 
1 
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Bxass Coryer Ons, C. aurichalceum. 


Of the colour and luſtre of braſs, malleable. Found 
near the river Laxa in Chili; and conſiſts of copper 
pyrites, and blende or ſulphuret of zink. 


GREY SULPHURET of Copper, or ViTREOUS Cor- 

Dag: ER One, C. vitratum. 

Soft with metallic luſtre, of a lead colour, eaſily 
melting before the blowpipe. The origin of the term 
vitreous ſeems to have ariſen in this inſtance from a 
ſimilar miſtake with that deſcribed under the head of 
ſulpburet of filver, or vitreous ſilver ore, p. 559- 

It is very brittle in general : the purer varieties are 
flightly malleable. Its colour is a dull grey; which 
by expoſure becomes black. Under the blowpipe it 
leaves a metallic button; which is of a grey colour, 
in conſequence of the iron contained in it. Contains 
copper 78:50, ſulphur 18:50, iron 2:25, ſilex 0-75. 

Ibis is a very rich ore of copper; but not eaſily 
reduced, on account of the ſulphur contained in it. 
It is met with principally in Siberia, Sweden, Saxony, 


and in Cornwall: the laſt-mentioned place affords the | 


moſt diſtinaly cryſtallized ſpecimens. A conſider- 
able quantity of this ore has lately been recovered 
from the refuſe of ſeveral old mines in Cornwall, 
which'were worked ſeventy or eighty years ſince; the 
valuable nature of this ore not being known there, at 
that time. GE ag 

It is commonly accompanied by yellow ſulphuret 
of copper, or mundic. Grey ſulphuret of copper 
=_y be diſtinguiſhed from the diſcoloured varieties of 
red copper ore, in not efferveſcing with nitric acid: 
from ſulphuret of ſilver, by its brittleneſs ; and by the 
grey colour of the metallic button which it leaves at- 
ter the action of the blowpipe. | 
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BiruutNous Corypegr, or Pircy Org, 
C. phlogiſticum. 

Black, burning ſlowly with a flame, and at laſt con- 
ſuming to aſhes. Found in Dalecarlia in Sweden, 
and in Siberia, and reſembles a piece of coal or bitu- 
minous ſhiſt: it conſiſts of bituminous coal or ſhale 
impregnated with oxyd of copper: the ore is ex- 
tratted from the aſhes with conſiderable difficulty. 


FERRUM, IRON. 1 


GENERIC characters, Bluiſh- grey, eaſily ruſt- 
ing in the air, very bard, tenacious, and elaſtic, fono- 
rous, exceedingly malleable, duQile, attrafted by the 
magnet and itſelf convertible into the magnet; ſpecific 
gravity 94778: becoming white in the fire, then emit- 
ting brilliant ſparks, and at laſt melting ; forming a 
red oxyd when its filings are kept red-hot in an open 
veſſel and ſtirred : ſoluble in all acids, giving them an 
aſtringent taſte and a black colour when mixed with 
vegetable aſtringents; precipitating a green powder 
when diſſolved in ſulphuric acid and mixed with pot- 
aſh; with the pruſſic acid producing a rich azure blue. 

This metal, called Mars by the alchemiſts, is very 
abundant in nature, under different modifications. 
Various terreſtrial ſubſtances contain it in the form of 
grains, which may be extracted; and in a ſtill greater 
number it is a colouring principle. Pure iron is foft, 
and ſoft iron is duQtile. Caſt iron is that which has 
been ſeparated from its ore, and rendered fuſible by 4 
{mall quantity of charcoal and a certain proportion 
of oxygen: there are three ſorts, black, White, and 
gfey. „ 

Steel is iron, which, after being caſt, is become duc- 
le by hammeting; then it is made to re-abforh the 
charcoal it retains, which greatly increaſes its weight; 
t acquires another property allo, temper. The tem- 
per does not increaſe the denſity ' of the iron. By 
| 4C2 touching 
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touching ſteel with an acid, there is a black ſpot, 
which is not the caſe with iron. The proceſs for 
converting iron into ſteel, is as follows : Short bars 
of iron are encloſed in an earthern box or veſſel, filled 
with a cement, commonly compoſed of very combul- 
tible matters, fuch as ſoot, or the coal of animal mat- 
ters, animal oil, to which is uſually added, aſhes, cal- 
cined bones, marine ſalt, or ſal-ammoniac. The box, 
being well cloſed, is heated for ten or twelve hours, 
till the bars become white, and are ready to melt. In 
this operation the iron becomes purified, and is com- 


pletely reduced by the aſſiſtance of the combuſtible 


matters with which it is ſurrounded; the portions which 
were not perfeRly in the metallic ſtate, aſſume that 
ſtate; and the pboſphuret of iron, if it {till remains, 
appears to be entirely decompoſed, The iron, being 
ſoftened and dilated, abſorbs the charcoal which ſur- 
rounds it; and hence the ſteel of cementation is nothing 
elſe but a combination of pure and well-reduced iron 


Vith charcoal. It differs from iron in containing 


charcoal, and from caſt iron in this, that the crude 
iron contains not only charcoal, but a greater or leſs 
quantity of oxygen. If caſt iron be deprived of its 
oxygen without ſeparnting the charcoal, or by giving 
It a new quantity, ſleel will be produced without refin- 
ing the iron. Clouet ſays a 1-g2d part of charcoal is 
ſufcient to convert iron into ſteel. In a quaniity 
equal to one 1-Gth of the iron it affords a ſteel more 
fuſible and ſtill malleable, but beyond this term it 
approaches to caſt iron, and has not a ſufficient de- 
gree of tenacity. Steel is much more fuſible than irony 


- tor which reaſon the bars which are converted into 


ſteel by cementation, are ſoftened to that degree, that 
the carbonic acid, which is diſengaged in bubbles dut- 
ing the ation of heat, forms ſmall bliſters, or very 
ſenſible cavities, on its ſurface. This kind of ſteel is 
called Bliſter-ſlecl, The differences of ſteel depend 


upon the greater or leſs reduftion, of the iron, the 


quantity 


 W l * 1 
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quantity of charcoal which it comains, and the more 
or leſs ſudden cooling it has been ſubjedted to. 

A new method of preparing caſt ſteel has been lately 
announced in France by Clouet. His proceſs is the 
following : Take [mall pieces of iron and place them 
in a crucible, with a mixture of carbonat of lime and 
the earth of Heſſian crucibles; ſix parts of the carbonat 
of lime, and (ix. of this earth, muſt be employed for 
twenty parts of iron. The mixture is to be diſpoſed lo, 
that after fuſion the iron may be completely covered 
by it to prevent the iron from coming into contat 
with the external air. The mixture .is then to be 
gradually heated, and at laſt expoſed to a heat capable 
of melting iron, If the fire be well kept up, anhour will 
generally be ſufficient to convert two pounds of iron 
imo excellent and exceedingly-hard fteel, capable of 
being forged ; an advantage not poſſeſſed by ſteel in 
the common manner. The oxyds of ironare equally 
lulceptible of paſſing to the Nate of ſoft iron, ſteel, 
and caſt iron, according to the quantity of carbon em 
ployed, The black oxyd, the ſtate of which ſeems 
to be the molt unalierable, becomes icon when treat- 
ed in the crucible with an equal volume of charcoal- 
duſt, By doubling the quantity of the charcoal, ſtcel 
is formed, and a progreſſive increale gives it the 
charaQters of white and grey caſt iron, A fifth part 
only of caſt iron is required to convert iron into ſteel, 
The iron and the oxyd do not unite intimately. The 
black oxyd, mixed with one balf leſs. of carbon than 
is neceſſary for its reduCtion, gives a.ſoft iron, but not 
very teyacious, black, and without a granulated frac- 
ture. A fixth part of the oxyd brings back common 
lie] to the ſtate of iron, by treating them together, 
either in the forge, or by cementation,,, , , 

Magnetiſm is a .charaQteriſtic of iron; it appears 
every where, even in ſtone, in marble, and in bodies 
here it exiſts in very {mall quantities, and is only 
a colouring principle, In the grey marble of Cam- 
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1 NATURAL HISTORY 
n it attradts the magnetic needle; in the green 

marble it does not, though that contains more iron ; 

but in this laſt it is more oxydated. 

Iron has a conſiderable ſmell, eſpecially when rub- 

bed or heated. It likewiſe has a very evident ſtyptic 

taſte, which acts ſtrongly on the animal economy, 


\ 

Next aſter tin, it is the lighteſt of metallic ſubſtances, t 
except the newly- diſcovered metals, potaſſium and ſo- c 
deium: a cubical foot of this metal, when forged, weighs 
80 pounds. It may be extended into plates by beating; U 

ut as it is very hard, and becomes ſtill harder under f 
the hammer, it cannot be made into leaves. Its duc- 0 
tility, when drawn into wire, is much more conſider- f 
able; very ſine wires being made of this ſubſtance ſor 7 
muſical purpoſes: this property appears to depend on q 
its tenacity, In fact, iron is the moſt tenacious F 
of all metals, except gold. An iron wire, of one F 
tenth of an inch in diameter, ſuſtains a weight of 450 th 
pounds without breaking. Another ſingular property th 
1s that of taking fire, or ſuddenly melting, by the ſtroke Dr 
of a flint; 'a phenomenon to. which the poets uni- fr 
verſally attribute the diſcovery of fire by the firſt wh 
men. Another property which diſtinguiſhes it is, cer 
that it is ſound with manganeſe in plants and animals, the 
whoſe fluids it partly colours. It is likewiſe ſuſcep- tio 
tible of a regular form, or cryſtallization, If iron- Th 
filings be thrown on burning coals, or even through left 
the flame of'a'taper, it ſuddenly takes fire, and pro- Nt: 
duces very brilliant ſparkles. Theſe are fimilar to dat 
thoſe produced by the ſtroke of the ſteel againſt flint, yer 
and, if colleRied on a white paper, they are found to \ 
be melted, and reſemble a kind of ſcoriæ. This Iron 
metal, expoſed to the focus of the lens of De Tru- bon 
daine, ſuddenly throws 'out inflamed and burning the 
fparkles. Macquer, who melted ſteel and iron in this fuic 
tens; obſerved; that ſteel was the molt fuſible, which ate 
ariſes from its combination with charcoal, Iron melt- iron, 


ed and ſuffered to cool ſlowly, takes a peculiar 9 45 
1 tallin 
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talline form ; Mongez deſcribed it to be a pyramid 
of three or four ſides. 

By means of water, a preparation is made with iron, 
known by the name of Martial Ethiops, or ſaffron of 
Mars. There are a valt many proceſſes for obtain- 
ing Ethiops. The following are ſelected as moſt 
worthy of attention. 1. That of Vauquelin. Take 
two parts of iron in fine powder, and one part of red 
oxyd of iron; put the mixture into a covered cruci- 
ble, and expoſe it to a {trong heat for two hours, In 
this experiment, the iron takes a portion of oxygen. 
from the red oxyd; and, by the balance which is thus 
eſtabliſhed between the two portions of iron, makes 
the whole paſs into a black homogeneous oxyd. 8. 


| That of M. Save. Take hammerings of iron, and re- 
| duce them to powder; triturate this powder on mar- 
$ ble with a little water; put the mixture into a cruci- 
| ble, and heat it till it is entirely deprived of moiſture; 
) then pour in a few drops of oil, taking care to ſpread 
Y them equally ; and a very black oxyd is immediately 
e produced, which is to be left ſome time longer on the 
I- fre, in order to burn all the oil: reduce the clots 
| vhich may be formed. A third method is, to work a 
Sy certain quantity of iron-filings into a paſte with water; 
|S, then dry it, and add more water; and repeat the opera- 
p- tion till all the paſte is reduced to a fine blackpowder. 
n- Throw this powder into boiling water; and, having 
gh left it to ſettle, draw off the water, and dry the preci- 
0- pate. If, inſtead of iron-filings, iron already oxy- 
to lated be uſed, a ſingle operation is ſufficient to con- 
nt; ven the whole into Ethiops. | 

to Water charged with carbonic acid eaſily diſſolves 
bis Kon: to form this combination, nothing more need be 
ru- done than to add iron-filings to the acid, and leave 
ing te mixture in liquid digeſtion for ſome time; this 
thts luid, when filtered, hasa penetrating and rather ſtyptic 
ich alle, Bergman, who calls this combination aerated 


ron, affirms that, when expoſed to the air, it becomes. 
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covered with a pellicle of rainbow colours; that it 
is decompoſed by the pure alkalies; but that theſe ſalis 
when ſaturated with the acid do not produce the ſame 
effect. This ſolution converts the ſyrup of violets to 
gems and affords very brilliant Pruſſian blue with 
[ 


the calcareous Pruſſiats; it precipitates the brown 


oxyd of iron when Jeft expoſed to the air, or when 
heated: this combination is now named carbonat of 
ron. 

Iron conſiderably increaſes the fulibility of earths, 
efpecially the oxyds of iron; for, in its metallic (tate, 
it does not unite with them. Common glaſs owes its 
colours to the iron which is accidentally mixed with 
the materials it is compoſed of. 

Gold unites eafily with iron, and by this union be- 


comes harder and leſs malleable. In the proportion 


of fix parts of gold to one of ſteel, the metallic mix- 
ture may be beat aut into plates without cracking, 
Iron is only partially ſeparated by combuſtion in a 


glow beat. Tt has a [ſtronger aitrattion than gold for 


the oxygenated muriatic and nitro-muriatic acids, and 


precipitates gold from theſe acids in its inetallic (tate. 


Silver combines readily with iron. A mixture of 
fourteen parts of ſilver, and two and a half of iron, is 
more elaſtic than ſilver, attratts the magnet, and is not 
decompoſed in a ſtrong fire. A ſmall pottion of iron 
does not ſeem to injure the colour or malleability of 
the filver. Iron precipitates ſilver from all its ſolu- 
tions in acids: but this happens in the nitric only 


when tte acid is not completely ſaturated, or when 


nitrous gas is added. Muriat of ſilver is decompoled 


in the dry way by diſtillation with iron-filings. Iron 


precipitates mercury in its metallic ſtate from its ſolu- 
tion in acids. 

' The uſes of iron are ſo great and extenſive, and be- 
ſides ſo well known, that it would be uſeleſs to attempt 
to enumerate them: it is only neceſſary to obſerve, 


that no art ean be carried on without it, and that ; 
. ou 
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the ſoul of all the arts. The different modifications it 
is ſulceptible of, render it very proper for the multi- 
plicity of purpoſes to which it is applied. Caſt-iron 
ſerves to form utenſils of various degrees of ſolidiiy 
as may be required. The [hardneſs and tenacity of 
the ſeveral kinds of forged iron are no leſs applicable 
| to other uſes. The ſame obſervation is applicable ta 
Reel :' the fineneſs of the grain, and excellence of the 
temper, conſtitute a great number of ſpecies, pecular- 
ly adapted io an almoſt. infinite number af arts. The 
oxyds of iron ſerve to give a red or brown colour to 
porcelain, enamel, pottery, &c. they are likewiſe uſed 
in the preparation of artificial precious ſtones, and 
combined with oil for painters. Iron is the baſis af 
an important medicine, which is frequently applied . 
with the greateſt ſucceſs. It is the only metal which 
is not noxious, and whole effects are not io be feared ; 
it has ſuch an analogy with organic matters, that it 
ſeems to form part of them, and often owes its pro- 
duttion to the proceſſes of life or vegetation. The ef- 
ſets of iron on the animal economy are numerous; it 
ſtimulates the membranes of the viſcera, and appears to 
a& more eſpecially on thoſe of the muſcles, which it 
braces; it fortifies the nerves, and gives a remarkable 
degree of force and vigour to the animal ſyſtem; it 
excites many ſecretions, eſpecially the urinary and 
menſtrual evacuations; it increaſes the contrattions of 
the heart, and conſequently renders the pulſe ſtronger 
and quicker, Its action is not leſs effeQual on the 
lluids; it paſſes quickly through the firſt paſſages, 
and combines with che blood, to which it gives denſi- 
ly, conſiſtence, and colour, rendering it more cant 
creſcible, communicating at the ſame time ſuch a de- 
gree of attivity as enables it to paſs eafily into the ſmaſ- 
leſt veffels, which it ſtimulates at the ſame time, and 
communicates force and life through every part., The 
capital experiments of Menghini, publiſhed in the 
Memoirs of the Inſtitution of Boulogne, have proved, 
Vor. XIV. No. 194. 4D that 
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that the blood of perſons who take martial medicines 
is highly coloured, and contains a larger quantity of 
iron than it would naturally contain. Lorry, who 
exerciſes the art of medicine with that accuracy of ob- 
ſervation which charadterizes the true philoſopher 
and phyſician, obſerved the urine of a patient to whom 
he had given iron in a very divided Rate, became 
manifeſtly coloured with nut-gall. This metal is there- 
fore tonic, fortifying, ſtomachic, diuretic, alterative, 
inciſive, and unites in its action the properties of a 
eat number of other medicines. Like aſtringents, it 
increaſes the motion of the parts, and has the advan- 
tage of being more conſtant and durable in its effects 
than many other remedies which poſſeſs the ſame vir- 
tue, becauſe it combines with the organs themſelves, 
by means of the fluids which ſerve for their nutrition. 
It ſeems, therefore, that in every caſe wherein the 
fibres of the viſcera of the muſcles, or even of the 
nerves, have only a very feeble action, in languors of 
thejflomach, and ſluggi ſhneſs of the inteſtines, and in 
weakneſſes produced by theſe cauſes; in fine, in all 
the caſes wherein the fluids are not ſufficiently con- 
fiſtent, or too much diluted, as in palſies and propen- 
fities to the dropſy, &c. iron may be adminſtered 
with ſucceſs. | ; | 


NATIVE Iron, Ferrum nativum. 


The exiſtence of native iron is not nearly ſo quel- 
tionable as of lead and tin; though there is ſtil] a con- 
ſiderable difference of opinion on the ſubject. It 
is ſaid to have occurred in the form of a vein, mixed 
_ with iron-ore, at Eibenſtock in Saxony: and allo in 
the vicinity of Grenoble in Dauphiny; but, in the 
greater number of inſtances, thoſe ſpecimens which 
are preſerved in cabinets under the name of native 
iron, have been detached from infulated maſſes met 
with on the ſurface of the earth. Theſe maſſes are 
totally unconneRted, not only with the 2 — 
| SET | ubſtances, 
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ſubſtances, but with every mineral hitherto diſcover- 
ed; with the exception at leaſt of certain earthy 
bodies, found under ſimilar circumſtances, which will 
be ſpoken of at the clole of the preſent ſubjeR. 

Mr. Howard (Phil. Tranſ. 1788) mentions three 
different maſſes of native iron: one, met with in Sibe- 
ria ; another, in Senegal; the third, in South America; 
the laſlt-mentioned weighs fifteen tons. A maſs of na- 
tive iron has alſo been met with in Croatia. 

The Siberian native iron was diſcovered by Pallas: 
the weight of it was equal to 2680 Ruſſian pounds. 
According to his account, the Tartars conſider it as a 
ſacred relic that had dropped from heaven. The 
ſtructure of this ſubſtance is cellular; in which it cor- 


reſponds with other maſſes of native iron; many of 


the cells have remarkable ſmooth and poliſhed ſur- 
faces: ſome of them are filled with tranſparent parti- 
cles of a yellowiſh green colour; and as theſe particles 


correſpond in dimenſions and form with the cells con- 


taining them, and are liable to decompoſition, it is 
preſumed that the cells now empty were once occu- 


pied by ſimilar particles. The internal colour of the 


native iron of Siberia is like that of caſt iron: it is ex- 
ternally covered with a thin ochry incruſtation, or 
rather ſimply a tarniſh, of a yellowiſh brown colour. 
4 - very malleable ; and may be eaſily cut by the 
nite, | | 

Specific gravity 6:48, which is much below that of 
forged iron : -but the difference is accounted for by 
the cellular and porous character of the native ſub- 
lance. It contained iron g8-g, nickel 1.7. The 


. 


analyſes of other varieties of native iron, except in 


one or two inſtances, correſpond cloſely with that of 
the Siberian. And, ſince they almoſt univerſally con- 
an a portion of nickel, they ſeem more properly 
to belong to the next ſpecies, which we cal! 
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Marzokic Iron, Ferrum meteoricum. 
Amorphous, of a granulat texture, outwardly co- 
vered with a black ſcoriaceous cruſt, internally aſhy- 
prey mixed with minute ſhining pattictes. Found at 
Wold Cottage in Yorkſhire, in Scotland, various parts 
Of the continem, at Benares, and in America“ and Si- 
beria, where they have been depofited by the burſting 
of meteors: at firſt, when they fall from the atmoſphere, 
they are ſaid to be hot, and their deſcemt to be ac- 
companied with a loud exploſion and biſſing noiſe: 
they ate found of various magnmudes, from a fev 
ounces'to/ fevers} tons in weigilt. 
It is worthy of obſervation, that a ſimilar alloy 
Ton and nickel is conftantly met with in theſe com. 
—. bodies, which are found in equally inſulated 
ations with the maſſes of native iron already men- 
tioned: and the tradition and accoum of the origin of 
the compound and of the metalſie bodies is ibe fame ; 
for it is aſſerted that both have fallen from the air. 
However improbable this opinion may appear at the 
firſt view; yet, hen ve conſider that theſe ſubſtances 
differ in theit lion from all hitherto known, 
und at the fame time remarkably reſemble each other; 
that, in very different paris of the world they are met 
with under circumftances, which in themſelves might 
lead to the ſuppoſition that they had fallen from a 
great height on the ſpot where they now are; and 
that the tradition and accounis of thoſe who hve in 
the neighbourhood almoſt invariably corroborate 
tis option; and, laſtly, that in one or two inftances 
they have appeared for the firſt time at the moment of 
— of a meteor; and have then — of 
2 much higher degree of temperature than they have 
ever rice been, or in their preſent ſituation can be: 
when all theſe eireumſtanees ate conſide red, it would 
hardly be a mark of wiſdom to diſbelieve at leaſt the 
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poſſibility of ſuch an origin as that to which-they are 
1 aſcribed. 


Some have ſuppoſed that theſe aden bn been 


projected from another planet; beyond the ſphere of 


whoſe attradtion they have been carried, by a force 


which: has brought them within. the ſphere of this, 


The notion is uncommon, but cannot be called abſurd. 
Mr. Howard bas given an accurate account of 
theſe earthy ſubſtances in the ſame paper which con- 
tains an account of the native iron of Siberia. He 
ſays that they are upon the whole diſtinguiſhed by the 
following charaQters: Their form is irregular, Ex- 
ternally they are covered with a tain incruſtation of a 
deep black colour; the ſurface of which is rough, 
like fiſh-Kin, and without the ſmalleſt gloſs: this in- 
cruſtation ſeems to poſſeſs the properties of iron in a 
low ſtate of oxydation. Internally they are of a 
greyiſh aſh colour. Their texture is granular, and 
reſembles that of a coarſe grit-{tone. * Small grains of 
a yellow colour -and metallic appearance, not unlike 
iron pyrites, are irregularly diſtributed through their 
ſubitance: theſe when powdered are black, and are 
not attracted by the magnet. Particles of perfeRly- 
metallic iron are alſo found in the ſubſtance of theſe 
ſtones; but not in ſuch abundance es the laſt mention- 
ed particles: they are completely malleable ; are at- 
tracted by the magnet themſelves, and communicate 
the ſame property 10 the ſtone; of the whole weight 
of which they conſtitute about one fiftieth part. The 
two foregoing ſubſtances, together with numerous 
globular or elliptical bodies which vary in fize from 
that of a ſmall pin's head to a pea, are cemented toge- 
ther by means of a friable eartby ſubſtance of a whit- 
iſh grey colour. Theſe {tones have no argillacoous 
ll when breathed on. 

Mr. Howard examined three different varieties of 
theſe ſtones: one of which came from the Sienneſe 

territory, in Italy; another, from Yorkſhire ; * 

thir 


3882 NATURAL HISTORY 
third, from the neighbourhood of Benares, in India, 
The foregoing deſcription, though applicable to all in 
general, is derived from the laſt; as poſſeſſiung the molt 
diſtin charaQers. alt F 
The firſt was part of a ſtone, which; together with 

eleven others, fell near Sienna in Italy, on the 12th of 
July 1794. They fell in the midſt of a violent thunder. 
torm, about eighteen hours after an eruption of Veſu- 
vius; which mountain. is two hundred and fifty miles 
diſtant : upon examination they were found to differ 
from any ſtone met with in that neighbourbood. Sir 
W. Hamilton received a piece, weighing hve pounds, 
which had been detached from one of the largeſt. The 
ſecond was part of a ſtone, weighing fiſty- ſix pounds, 
which fell near Wold Cottage, in Yorkſhire. It fell 
on the thirteenth of December, 1995, at three o'clock 
in the afternoon: the day was mild and hazy. The 
ſtone, when found, had penetrated through twelve 
inches of ſoil or looſe earth; and fix inches of ſolid 
rock: when firſt extratied it was warm, ſmoked, and 
exhaled a ftrong ſmell of ſulphur. The laſt was 
part of a ſtone which fell with many others, one 
of which weighed almoſt three pounds, at about 
the diſtance of. fourteen miles from Benares. It 
| fell on the nineteenth of December, 1798, at eight 


o'clock in the aſternoon. The ſky was perfectiy 


ſerene for many days beſore and after the fall. 

The ſpecific gravity of the ſtone from Italy was g'41 
— . „ Yorkthire g'50 
— - - - - - -,- - Benares g.35 

A piece of the Yorkſhire ſtone contained, in 150 

parts, filex 75, magneſia g7, oxyd of iron 48, oxyd of 


wn Oh as 


OF MINERALS. Merars. 58g 
ticles of the ſtones above deſcribed... The other con- 


ſtituent parts are the ſame in both; and only differ in 
their proportions. If therefore you ſuppoſe the me- 


tallic particles of the ſtones, or the globular earthy par- 
ticles of the native iron, to be increaſed in quantity; 
the latter at the ſame time loſing their tranſparency : 
the native iron and ſtones would approach nearly to 
the ſame ſtate : and, from the above data, Mr. How- 
ard conjettures there may be a natural connexion bee 
tween the two ſubſtances; and both that have been 
depoſited originally from meteors. 


Common Iron Ox, Ferrum ſelectum. 


Attradted by the magnet, reducible to grains, black 
vith a black ſtreak, of a very granular texture and 
common form. Found in moſt iron- mines, and 
yields a. conſiderable proportion of good iron. 
There are many varieties. 


OcranzDRAL IAO Oxs, F. cryſtallinum. 


Attraſted by the magnet, black with a black ſtreak, 
in the form of cryſtals. Found in various parts of 
Britain, Norway, Sweden, Germany, Corſica, &c. 
generally ſtrongly attached to their matrix : the pri- 
mitive form of the cryſtals is regularly eight-fided, or 
cubical, or in fix-fided priſms terminated by three 
quadrangular faces. Colour greyiſh-black or grey 
with more or leſs of a metallic luſtre, and they give 


a black powder. Specific gravity from 4*200 to 


1939. | 


MAGN2T1C SAND, F. glareoſum. , 

- Attratted by the magnet, black with a black ſtreak, 
in the form of ſand. Found in Italy at the baſe of 
| volcanic mountains, in the rivers and on the ſhores of 
Great Britain, Siberia, Greenland, Bohemia, Jamaica, 
and India, and ſeems to be the fragments of other ores 
valhed down and comminuted by torrents and the 
waves 
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waves of the ſea, The grains are obtuſangled, deep 
glittering, very hard and magnetic, of a con- 
choidal fraQture, not altered by the blow pipe, 
melting into a black glaſs with potaſh, and into 
a green glaſs with microcoſmic ſalt. Specific 
gravity 46. 

-. LAMELLATED Iron Ort, F. lamello ſum. 


- Attrated- by the magnet, black with a red ſtreak, 
lamellar. : Found in Norway, Ruſſia, Siberia, India, 
and Mexico; iron-black, ſolid, ſhining, with a lamel- 
lar texture, Contains a large proportion of iron, 


+, MacntTt,or LoapsTONE, F. magnes. 


Magnetic, compact, of a commom orm. Found 
in the mines of Denmark, Sweden, Norway, Lapland, 
Siberia, Bohemia, North America, and Peru, in 
maſſes, plates, grains, or eighi-ſided cryſtals. Colour 

nerally iron- black, brown, ſteel-grey, or bluiſh, It 
is hard, brittle, with commonly a little luſtre, and 
breaks into indeterminate obtuſangled fragments: it 
often contains above 7o per cent of iron. A moun- 
tain in Peru is mentioned, which conſiſts entirely of 
magnet. 

Magnetic iron ore is reduced to a metallic ſtate by 
fuſion with coke or charcoal; and, if the proceſs be 
carefully conduQted, it at once produces iron of tbe 
beſt quality, If too quickly fuſed, its oxygen is not 
entirely ſeparated; and the iron when at a red heat is 
conſequently often brittle: in which ſtate it is techni- 
cally called red-/hort iron. Mr. Kirwan obſerves with 
reſpeQ to this property, that metallic calces, or oxyds, 
never thoroughly unite with ſubſtances in their fully- 
metallic tate; hence, when iron imperfealy reduced, 
in which caſe many of its particles are in an oxydated 
ſtate, is much dilated, as it is in a red heat, the points 
of contati are too few, and a diviſion or fracture ne- 
ceflarily takes place. He adds, that ſulphur in ever 


ſo 
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ſo ſmall a proportion, or clay, or any other foreign 
ingredient, produces the ſame effect. 1 
This may be diſtinguiſhed from ſpecular iron ore, 
by the black colour of its powder; the powder of 
ſpecular iron ore having generally a ſhade of red 
mixed with black : alſo, by the readineſs with which 
it is attralted by the magnet; which ſeldom has 
much influence on even the ſmalleſt particles of 
ſpecular iron ore, The oQtohedral form of the cryſ- 
tals of the former ſpecies is alſo a good diſtinctive 
mark, where it is preſent. It may be diſtinguiſhed 
from granular ſulphuret of lead by the readineſs with 
which it obeys the magnet. 


Columnar Iron Ox, Ferrum baſalticum. 


Magnetic, browniſh-red, formed of ſlender co- 
lumns adhering to each other, and which are generally 
incurved. Found in Bohemia, Franconia, &c. ge- 
nerally in large ſtrata, conſiſting of columns which 
are eaſily ſeparable, ſometimes jointed, and with 
their ſurface rough, It lightly ſtains the fingers, 
feels dry, adheres to the tongue, ſounds hollow when 
ſtruck, blackens before the blowpipe, efferveſces 
vith borax, and gives it an- olive-green and blackiſh 
tinge. es 

Micaczous Iron ORE, Ferrum micaceum. 


Not magnetic, iron- grey, ſhining, of a lamellar 
texture. Found in Wales, Scotland, Cornwall, &c. 


i- alſo in Siberia, Lapland, Sweden, Hungary, and 
h other parts of Europe, maſlive or diſſeminated, va- 

8, riouſly grouped, or cryſtallized in ſmall ſix- ſided 

5 tables. Colour bright iron- grey, bluiſh, or ap 

d, proaching to black. Foliations brittle, ſtraight or 

ed incurved, and rarely preſent a granular concretion: 

ts feels ſomewhat greaſy, and does not ſtain the fingers, 

e- Specific gravity from 44 to 5. | 

er 
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Sezcvian Ixon Ont, Ferrum ſperulare. 

Not magnetic, compaR, of a ſteel-grey colour and 
luſtre, with a red Freak, internally ſpecular. Found 
in che. mines of Lancaſhire, in the ifle of Elba, Ger- 
many, France, Ruſſia, &c. maſſive, diſſeminated, or 
eryftallized. Colour dark-grey or inclining to 
brown, the ſurface often tarniſhed, and exhibiting 
various irideſcent colours: cryſtals cubic or rhom- 
bie, or in flat fix or eight ſided- tables, or in priſms 
and pyramids, often cellularly diſpoſed in thin erett 
angular plates. It gives a dark-red ſtreak, and black- 
iſh-red powder; is hard, but not brittle. Specific 
gravity 5. Contains iron 66-1, oxygen 21*'2, water 
and carbonic acid 10-7, lime s. 

This ore frequently occurs diſtinaly cryſtallized; 
the moſt beautiful forms of which variety come 
from the iſle of Elba : the interſtices of the cryſtals 
of the Elba · iron are often occupied by a white earthy 
ſubſtance, and by browniſh-re& ochre; and their 
ſurface is. frequently irideſcent, or of a greeniſh 
bronze colour. The irideſcence of this mineral is 
pecaliarly brilliant. The ſpecular iron ore of Nor- 
way and Sweden is often laminated; and the maſs 
is divided by numerous fiſſures, reſembling lines, 
wich croſs each other obliquely ſo as to leave 
rhomboidal interſtices : theſe lines are parallel to the 
rimitive cryſtalline form of this variety of iron. 
metimes the laminæ are curved: at others they 
inſenſibly graduate into radiating acicular priſms. 
A variety of the form laſt mentioned occurs in ir- 
exper nodules, imbedded in maſſes of browniſh-red 
ochry clay, near Totneſs in Devonſhire. When te- 
duced, it afforded nearly ſeven tenths of metallic 
iron. A delicately-cryſtallized form of ſpecular iron 
occurs in the hematitic iron ore found near Briſtol: 


the form of the cryſtals is uſually lenticular, but ſo 
much flattened as to appear merely laminar: they 


accompany 
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accompany pyramidal. cryſtals of completely-tranſ- 
parent quartz; and theſe cryſtals often appear black 
in conſequence of the colour of the ſpecular iron 
placed under and ſeen through them. Specular iron 
may be diſtinguiſhed from magnetic iron by the red 
ſhade obſervable in it when pulverized; beſides - 
which it is rarely attrated by the magnet: from grey 
copper, by the red ſhade of its powder: from granu- 
lar fulphuret of lead, which it often reſembles, by 
the fame mark: from wolfram, by its lighter colour 
and brighter Juftre ; and by its inferior ſpecific gra- 
vity : from dark-coloured mica, by its metallic 
brilliancy and greater ſpecific gravity. 


RID Scl Iron Ory, F. rubricoſum. 


Not magnetic, red, lamellar, ſhining internally, 
very ſoft, greaſy to the touch and ſtaining the fin- 
gers; of a common form. Found in Lancaſhire, 
Wales, Sweden, Saxony, Hungary, &c. moſt com- 
monly incumbent upon other ores and minerals: 
colour cherry-red, often paſſing into ſteel-grey or 
brown: texture foliated, with the ſcales generally 
incurved with diſtin fine-grained concretions. 
When heated it reddens, but before the blowpipe 
blackens, and gives an olive-green tinge to borax. 

This ſpecies is met with at Ulverſtone, and ſeveral 
other places on the borders of Lancaſhire. It 
affords very good iron; end, as the proportion of 
earthy matter 1s ſmall, it requires very little limeſtone 
for its reduRion. Where the proportion of earthy 
matter in a metallic ore is large, and of an argilla- 
ceous nature, as is moſt commonly the caſe, lime- 
ſtone is neceſſary in the reduQtion of it, in order to 
vitrify the earthy particles; lime very eaſily acting 
upon other earths fo as to convert them into glaſs: 
and in the reduction of an ore this glaſs floats on the 
ſurface of the reduced metal, and is called a /lag. 
lu colour is uſually a brown or bluiſh green, in 
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conſequence of the preſence of oxyd of iron; which 
has the property of communicating a green colour 
to glaſs. Red iron ore may be diſtinguiſhed from 
compatt ſulphuret of quickſilver, or cinnabar, in not 
being volatilized by heat; alſo in becoming magnetic 
by the application of the blowpipe. 


HEMATITE, Ferrum hæmatiles. 


Not magnetic, fibrous, hardiſh, opake, with a red 
or yellow ſtreak. There are four varieties, black, 
browp, red, and yellow. They are found in va- 
rious parts of England and Scotland, particularly in 
Lancaſhire, in Ruſſia, Siberia, and other parts of 
the continent; maſſive, diſſeminated, nodular, bo- 
tryoidal, tabular, cellular, tubular, or ſtalaQtitical; 
hard,  compaRQ, fibrous, or radiated, with the frag- 
ments uſually ſplintery or wedge-ſhaped ; the fibres 
are ſtellate, or ſometimes in diſtin columns. The 
ſurface often variegated, and ſometimes marked with 
ſhrublike ramifications. Specific gravity from 3/423 
to 5. ü 5 ä 
The word hematite is derived apparently from 
thoſe varieties, which, in conſequence of their colour 
and tubercular form, reſemble a maſs of coagulated 
drops of blood: many of theſe very readily ſtain with 
a red colour whatever they come into contact with; 
and this is an additional reaſon for the name. | 
It was mentioned under the ſpecies called ſpecular 
iron ore, that the cryſtallized variety, met with near 
Briſtol, often accompanied hematitic iron ore : other 
varieties of ſpecular iron ore alſo very frequently 
accompany hematite; and although the two ſub- 
ſtances, when poſſeſſing their appropriate charatters 
moſt perfectly, are exceedingly different; yet they 
inſenſibly graduate into each other. Thus ſome of 
the Gumberland ſpecimens of hematite are of ſo 
compad® a texture externally, that their ſurface has 2 
ſmoothneſs and ſplendour ſcarcely ſurpaſſed * 
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Elba iron ; and ſometimes indeed they almoſt appear 
to be portions of ſimilar cryſtals, ſince they have 
diſtinctiy cryſtalline ſurfaces. On the other hand, 
in the ſpecimens from Briſtol above mentioned, the 
extreme parts have the perſett appearance, one of 
hematite, the other of ſpecular iron; and the tran- 
fition from one ſtate to the other advances ſo gra- 
dually as io be imperceptible to the eye. This 
natural connexion between the two ſubſtances ſeems 
eaſily explicable from the ſimiliarity in their com- 
polition, their nearly equal degree of ſpecific gravity, 
and the red ſhade of colour conſtantly obſervable in 
pulverized ſpecular iron ore. 

Pebbles of native oxyd of iron, in an intermediate 
ſtate between ſpecular and hematitic ore, occur in 
ſome inſtances; and, on account of their hardneſs 
and ſmoothneſs, are uſed as burniſhing-ſtones in the 
enamelling of gold, &c. hematite itſelf, when ſuf- 
ficiently compact and hard, is uſed for the ſame pur- 
pole. Fibrous hematite is ſometimes diſpoſed to 
ſeparate into maſſes reſembling ſplintery fragments of 
wood, In ſome inſtances the fibres converge in a 
curved direction. 


Comeact RED IRON Oxe, F. compactum. 


Not magnetic, compatt, opake, with a red or yel- 
low ſtreak. Found in Lancaſhire, Siberia, Saxony, 
Bohemia, &c. maſſive, diſſeminated, or variouſl 
imitative, ſometimes forming beds or veins. Colour 
between browniſh- red and ſteel- grey. Fracture even 
or uneven, ſometimes imperfectly flaty or con- 
choidal. It ſtains the fingers, blackens before the 
blow pipe, and gives a yellowiſh- green tinge to borax. 
Specific gravity 3F- 


PARRY IRON ORE, or PEARL SPAR, F. ſpatoſum. 


Not magnetic, lamellar, efferveſcing with acids, 
erackling and blackening before the blowpipe, break 


ing 


0 
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ing into rhomboidal fragments. Found in various 

rts of Great-Britain and Europe, ſometimes maſ- 

ve, or difleminated, or in ſmall cryſtals. Colour 
when freſh white, but gradually tarniſhing to red, 
brown, yellow, bluiſh, or variegated : ftreak grey or 
whitiſh : fragmems rhomboidal, with often a per- 
laceous or fatty luſtre : it is ſoſt, and can eaſily be 
ſcraped with a knife ; ſoluble with ſome efferveſcence 
in acids, and decrepitates and becomes blackiſh and 
magnetic before the blowpipe. Specific gravity g'6: 
contains iron 38, carbonat of lime g8, manganeſe 
24- The iron obtained from this ore is in general of 
a very good quality, and eaſily converted into ſteel: 
ſometimes indeed a part of the reduced metal is in 
the ſtate of ſteel upon its firſt reduction: hence this 
ore is ſometimes called fteel ore. It is rarely met 
with in England. In the central parts of Europe it 
occurs in great abundance, and has been ſmelted for 
many centuries. or 


ArG1LLAceous Iron Ons, Ferrum argillaceum. 


Soft, opake, without luſtre, dry. Found in va- 
rious parts of Great Britain, in Italy, Saxony, Ger- 
many, Bohemia, &c. in detached lumps or forming 
ſtrata, fiſtular, cellular, or variouſly imitative : co- 
Jour reddiſh or yellowiſh grey, or various ſhades 
of brown or black, with the ſurface often uneven 
and bunchy: adheres to the tongue, and has a com- 
paQt, even or uneven, ſlaty or ſplintery, fracture: 
it generally gives a reddiſh-yellow ſtreak, and has an 
earthy ſmell when breathed on. Specific gravity 
from 2· 67g to g*471 : it is compoſed of oxyd of iron, 
alumine, lime, and filex, in various proportions. It 
affords from thirty to forty parts in a hundred of 
metallic iron: but moſt commonly not much more 
than thirty. The iron however obtained from it 1s 
of a remarkably good quality. | 


South 


This is the ore which is worked ſo extenſively in 


 #& ax + S S. Q => © =, = Www .. d yr an i RE Ie eh 


OF MINERALS. Mrs. 591 
South Wales, in Shropſhire, and at Carron in Scotland. 
Its value is increaſed by the coal and limeſtone that 
uſually accompany it: the limeſtone being neceſſary 
for the purpoſe of vitrifying the argillaceous part; 
the coal, for the purpoſe of reducing the oxyd of the 
iron. The firſt proceſs reduces the metal to that ſtate 
in which it is called crude, or caſt, or pig, iron: the 
firſt of which terms expreſſes its imperfectly metallic 
ſtate; the ſecond, that in a tate of ſuſion it has been 
received into appropriate moulds; and the third, by 
a whimfical compariſon, the form of thoſe moulds ; 
that is, the melted iron being received into a broad 
longitudinal cavity, from which numerous ſmaller 
cavities branch out at right angles, the whole preſents 
the appearance as it were of an animal ſuckling a 
number of its young lying on each fide of it. The 
iron in this crude ſtate being imperfectly reduced, 
and having alſo imbibed a portion of the coaly mat- 
ter employed in its redution, is too brittle and ioo 
bard for common purpoſes. In the ſubſequent pro- 
ceſs it is thrown into an horizontal furnace, and kept 
conſtantly in contact with the fuel by which the 
furnace is ſupported; and, as the heat is ſufficient to 
often without melting it, it is kneaded conftantly 
by means of long rakes worked by men from the 
mouth of the furnace, till by degrees the oxygen 
contained in it is entirely ſeparated ; and the iron 
in that reſpe& is reduced to a completely metallic 
tate. The increaſing toughneſs of the kneaded maſy 
affords the means of eſtimating the progreſs of the 
operation, But as iron at a high temperature very 
readily imbibes charcoal, on which property indeed 
depends the fabrication of ſteel, the kneaded mafs 
ot tron is not yet of its ultimate degree of purity ; 
in confequence of its containing a greater or leſs 
proportion of charcoal. This may in a great meaſure 
de ſeparated by mechanical force, as hammering and 
tiling : but in being ſeparated it carries with it a 
| portion 
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portion of the iron. This compound of the charcoal 
and iron, which is analogous to the natural mineral 
called plumbago, is the ſubſtance which flies off in 
the form of brilliant ſparks from a piece of iron, of 
a white or a high red heat, when ſtruck by the ham- 
mer on a common anvil; or from thoſe larger 
maſſes which have lately undergone the proceſs of 
reduttion, when flattened by the more powerful en- 
gine of a foundery. | 


RED OchRE, or Iron OchRE, F. ochra. 


Not magnetic, without luſtre, opake, friable. 
Found in every country abounding in iron-ores, 
ſometimes in ſolution in waters impregnated with 
iron, ſometimes compact or hardiſh, rarely fibrous 
in a ſtellate manner. Colour various ſhades of red 
or yellow, paſſing into brown by expoſure to the 
air : ſtreak red or yellow: it adheres to the tongue, 
ſtains ſtrongly, and is principally employed in drawing 
and writing. 


BLUE EarTay IRON ORE, F. cærulea. 


Not magnetic, friable, earthy, without luſtre; be- 
coming blue by expoſure to the air, and browniſh in 
the fire, changing its colours in a ſolution of ſoda. 
Found in many parts of England and Scotland, 
Siberia, Ruſſia, Sweden, Norway, Poland, Germany, 
&c. in marſhy grounds at various depths, generally 


iin an earthy ſtate and without any regular ſhape, | a 
-adhering to the ſtones and pebbles which ſurround i 

it: colour generally whitiſh when firſt taken from a 

| the ſoil, and becoming gradually of a fine blue by th 
expoſure to the air; though, according to Mr. h; 
Sowerby, it is ſometimes blue when freſh gathered fu 


and firſt broken. It tains ſtrongly, feels harſh to e\ 
the touch, is moderately heavy, and diſſolves Or 
readily in acids. When heated on red-hot coals 
it inflames and leaves a red powder; before the 

| | blowpipe 
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blow pipe it becomes reddiſh brown, and melts into a 
black bead, and tinges borax of a dark yellow : in 
water it preſerves its colour, but becomes black in 


iron. 


LowWFAND or Boe IAV Ore, F. ſubaguoſum. 

Not magnetic, without luſtre, opake, of a dull 
colour, humid. Found in Great Britain and various 
parts of Europe, in low ſwampy ſituations, ſtagnant 
lakes, or brook-waters ; ſometimes maſſive, but com- 
monly in detached lumps of various ſhapes, as pla- 
centiform, flat and rounded, globular or kidney- form, 
when it is called eagle-ſtone, granular, or piſiform, 
generally perforated, filtular, or, ſpongy. Colour 
brown, with various ſhades of red, green, yellqw, 
blue or grey : texture earthy, brittle. It conſiſts of 


oxyd of iron combined with phoſphoric acid and 


alumine. Ss | 
According to Werner, this ſpecies of iron ore 1s 
formed in the following manner: * The water which 
flows into marſhy places is impregnated with a ve- 
getable acid, formed from decaying vegetables, 
which enables it to diſſolve the iron in the rocks 
over which it flows, or over which it ſtands, This 
water having reached the lower points of the country, 
or being poured into hollows, becomes ſtagnant ; by 
degrees evaporates; and, the diſſolved iron being 
accumulated in quantity by freſh additions of water, 
there follow ſucceſſive depoſitions, which at firſt 
are yellowiſh, ' earthy, and of little confiſtence ; and 
this is moraf5-ore : but in courſe of time they become 
harder, their colour paſſes to brown, and thus 


ſwamp- dre is formed. After the water has completely 


evaporated, and the ſwamp is dried up, the ſwamp- 
ore becomes much harder, and at length paſſes into 
meadow lowland-ore, which is already covered with 
oil and graſs. E 
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oils. It is by Klaproth conſidered as à phoſphat of 
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_ Gxtzn EAATHW Iron Ons, F. viride. 

Of a green colour, ſhining, diſſolving in acids with 
difficulty, friable. Found at Schneeburg in a matrix 
of quariz and clay, compa, ſolid, or like a cor- 
roded ſtone, oftener javeſting or incumbent, and 
ſeldom. indurated. Colour vaxious ſhades of green 
or yellowiſh green, with a dull luſtre: it ſtains the 
fingers, and blackens when ſtrongly heated; with 
borax it eaſily melts into a yellowiſh-brown opake 
glaſs with ſome black ſpots: it is ſuppoſed to conſiſt 
of alumine, filex, manganele, and from 10 to 12 per 
cent. of iron. 18 


M1sPicxEl, or ARSENIAT or IRON, F. arſenicalt. 
Grey or greeniſh, not magnetic, emitting arſenical 
vapours when thrown on. red-hot coals. Found in 
the copper-mines of Cornwall and in Spain, in ſmall 
pieces, or generally cryſtallized in cubes: its frac- 
ture is granular, and it has no tranſparency : ſpecific 
gravity from 3 to 3.4: it contains arſenical acid, 
xydes of iron and copper, ſilex, and water, in various 
proportions. | 


SULPHURET OF IRON, or Tron PrxITESs, Ferru 
d . fulphuratum. 


Opake, emitting ſulphurous flames and vapours 
when thrown on hot coals, This combination of iron 
and ſulphur bas been already deſcribed. under the 

us Sulphur, p. 531. The word pyrites is derived 

Mm the uſe to which, it was formerly applied, of 
obtaining ſparks by percuſſion, as from the common 
flint and ſteel; Pliny mentions this application of 


Ll 


_... Pyrites very particularly. It is called iron gyrites io 


diſtinguiſh it from copper pyrites, which it often 
cloſely reſembles. | 
Ine ſubſtance known by the name of piedra de los 
Incas is a cubic form-of iron pyrites; which from 
| bh 
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its ſize, and the ſplendour of its ſurface, was uſed by 
_ the monarchs of Peru as a'mirror. The ſurfaces of 


cubic. cryſtals of iron pyrites are in general ſtriated 
in ſuch -a manner, that the lines of any one are at 
right angles to thoſe of all the adjoining. | 
Beſides its diſtinttly cryſtalline forms, iron pyrites 
occurs in ſerrated plates reſembling a cock's comb: 
in capillary filaments: in radiating fibrous maſſes: 
in all kinds of ftalaQtitic ſhapes: in the form of ſmall 
muſhrooms : in rounded nodules, which from the 
roughneſs of their ſurface have been compared to 
mulberries ; this roughneſs being occaſioned by the 
projeQting points of ſmall cryſtals cluſtered together: 
ſometimes in maſſes in which the diſtribution of the 
ſeveral parts preſents an appearance ſimilar to ſome 
varieties of agate; particularly that called fortzfica- 
tion agate : and, laftly, in grains looſely agregated in 
marl; and in the form of an incruſtation on coal and 
foffil wood. 3 
Sulphuret of iron is diſpoſed to undergo two very 
different changes by expoſure to the air: for either 


the ſulphur is diffipated; or, by abſorption of oxy- 


gen, it is Converted into ſulphuric acid. In the firſt 
inſtance, the pyrites gradually loſes its metallic ſplen- 


dour, and is ultimately reduced to the ſtate of a 


brown oxyd of iron: From its colour the decompoſed 
ſulphuret is diſtinguiſhed by the epithet hepatic. This 
variety frequently contains gold, and is conſequently 
called «6 — — pyrites ;” but the gold is not che- 
mically combined with the other conſtituent parts of 
the pyrites; it is ſimply mixed with them; and there. 


fore, as the decompoſition proceeds, its particles 


become more apparent. In the ſecond inſtance, the 
acid produced * oxygenation of the ſulphur com- 
dines with the iron, and forms the metallic (alt 
called fulphat of iron, or green vitriol. Raff ned 
and Alete) Jared maſſes of pyrites are parti- 
cular ſubjett to this ſpontaneous alteration, | 

| 4F2 There 
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There is no depth to which mining has been car- 
ried where iron pyrites is not faund; one of its moſt 


common appearances perhaps is. under the form of 
cubic cryſtals imbedded in varieties of {lite, The 
ſubſtance of foſſil ſhells, eſpecially of the variety 
called cornu ammonis, is frequently pyritical. 

The variety called magnetic pyrites does not occur 
cryſtallized; its magnetic property. depends on the 


mall proportion of ſulphur contained in it. 


Iron pyrites is never worked as an ore of iron: it 
is principally valuable on account of the ſulphur con- 
tained it; which is either ſeparated, by means of heat; 
or, in conſequence of artificial proceſſes, is made to 
undergo that alteration which gives riſe. to the pro- 
duttion of green vitriol. Iron pyrites may be dif. 
tinguiſhed from copper pyrites by its greater bardnels; 
from native gold, by its want of malleability. 


BirovMInous IRon ORE, Ferrum phlogiſticum. 


Opake, of a duſky colour, inflammable. Found 
in Hungary and Sweden, in external appearance 
reſembling a piece of coal; texture friable, or rather 
firm, or fixed: it quickly kindles, and burns with a 
light lame, loling ſomething of its weight: confiſts 
of bitumen with about go per cent. of iron. 


STANNUM, TIN. 


GENERIC charadters, Silvery-white, tarniſhing in 


the air; ſoftiſh, very malleable and duQile,. not ſo- 
norous, flexible, and crackling. when bent; ſpecific 
gravity 7291: eaſily melting, and the ſurface, ſoon 
becoming covered with a grey powder, which gra- 
dually changes to yellow if the heat be continued; 
in a very violent heat running into a fine white glaſs: 
ſoluble in acids, but not totally in the nitric ;, giving 
the ſolution a bitter taſte, and forming a purple pre- 
cipitate when mixed with a ſolution of gold. 
Tin is of a whiter and more brilliant colour — 
# lead, 


1208 
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: lead, but not quite ſo white as filver; by the al- 68 
| chemiſts it had the name of Jupiter, It is ſufficiently 
ſoft to be ſcratched with the nail. In water it loſes 


| about one-ſeventh of its weight. It has evidently 
a ſmell, which becomes much ſtronger. by heating or 
rubbing. It has likewiſe a peculiarly diſagreeable 
talte, ſo ſtrong, that ſome , phyſicians have ſuppoſed 
| it to have a ſenſible action on the animal economy, 
and conſequently have recommended it in ſeveral 
diſorders. Its extreme ſoftneſs renders it ſcarcely 
at all ſonorous. Tin is the ſecond among metals in 
the order of dudiility ; it is reducible beneath the 
hammer into laminæ thinner than leaves of paper, 
which are of great ule in many arts, Its toughneſs is 
ſuch; that a wire of tin, of the tenth of an inch in 
diameter, ſupports a weight of forty-nine pounds and 
a half without breaking. The abbe Mongez did not 
ſucceed in his attempts to cryſtallize tin ; but De la 
Chenoye ſucceeded, by fuſing the tin for a number 
of ſucceſſive times, -by which means he obtained a 
rhomboidal aſſemblage of priſms or needles, united 
longitudinally to each other. | 
The ſpecific gravity of tin, according to Kirwan, 
is 7:67 times that of water; according to Briſſon, 
7'29, It is not more elaſtic than lead. Its fuſibility 
has not been well determined; ſome equivocal ex- 
periments bave been made, which fixed it at 1689 
of Reaumur; in which caſe its fuſibility muſt be 
greater than that of lead, which melts only at 2589 
of the ſame ſcale, employing the ſame means. This 
fluidity cannot be determined by Wedgewood's py- 
rometer, becauſe that begins only at 4609 of Reau- 
mur's thermometer. It melts, however, at a heat 
of about 420 degrees, long before a red heat is 
produced, and remains fixed as long as the fire is not 
raiſed; but a conſiderable heat volatilizes it. It 
heated with acceſs of air, its ſurface becoms covered 
with a dull greyiſh pellicle, and aſſumes a ſhrivelled 
9160 | appearance, 
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598 NATURAL HISTORY 
appearance. ' When this is taken away, the tin is 
ſeen underneath with all its metallic brilliancy, A 
new pellicle ſoon becomes collected, and in this 
manner moſt of the tin may be reduced into pellicles, 
which are nothing elſe but a metallic oxyd, or com- 
bination of the metal with the oxygen of the atmol- 
phere. Then take the veſſel off the fire; let it cool; 
pulverize the oxyd in an iron mortar ; paſs it through 
a ſieve, to ſeparate the uncalcined portions of the 
tin. Take the oxyd thus prepared, and calcine it 
afreſh, in an earthen capſule, in a cupelling or 
Macquer's furnace, for fix or ſeven hours, taking 
care to ſtir it from time to time with an iron hook; 
the oxyd becomes white, and is more oxydated: in 
this ſtate it is called pufty of tin; and is uſed for 
poliſhing looking-glaſſes, ſteel, and other hard bodies. 
The other uſes of tin are very numerous. It is 
applied to many purpoles in the arts, in forming many 


veſſels, organ-pipes, decorations, &c. Bell-metal, 


and bronze for ſtatues, are compounds of this metal 
with copper. The pewterers mix tin with biſmuth, 
_— lead, and copper, to make utenſils of all 
forts, which are very ſubjeQ to change by expoſure 
to air. Tin is melted with oxyd of lead and ſand, to 
make ename}, as well as to glaze pottery, &c. The 
cryſtallized muriat of tin is uſeful in the art of calico- 
printing. Its ſolution in aqua regia, or nitro-muriatic 
acid, heightens the tinQture of cochineal, of gum lac, 
&c. ſo as to convert it into the moſt lively fire-coſour. 
The dyers make uſe of this ſolution, which they call 
compoſition, to make ſcarlet. 

Many phyficians, who have directed their attention 
to metallic ſubſtances conſidered as medicines, have 
acknowledged the innocence of tin, and have even 
adviſed its filings to be taken in ſubſtance in diſorders 


of the liver, of the matrix, and for worms. Schulz, 


in his diſſertation on the uſe of metallic veſſels in the 
preparation of food and medicines, recommends 


pure 
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pure tin as very wholeſome. La Poterie preſcribes 
oxyd of tin as one of the component parts of · a pre- 
paration cailed anitheftic, which: conſiſts of oxyds of 
antimony and tin formed: by detonation. with nitre. 
Some people are in the habit of infuſing ſweet wine 
for four hours in the cold, in a tin veſſel, and givi 

aglaſs of this liquor to their children who are — 
with worms. It acts as a violent purgative. 


* 


NATIVE TIN, Stannum nativum. 


Specific charaQter, white, unalloyed, with metallic 
luſtre. The exiſtence of native tin is queſtionable. 
A mineral ſubſtance was met with ſome years ſince, 
in Cornwall, having ſome of the external characters 
of moly bdena; it was, in the maſs, very brittle ; but 
particles were detached from it, which were mal- 
leable, bad a metallic ſplendour, and in every reſpect 
reſembled tin. Since that time a ſubſtance has. been 
met with in France, which at firſt was ſuppoſed 
to be native tin; but, according to M. Haüy, the 
lituation- in which it occurred being accurately ex- 
amined, there appeared ſtrong reaſons for believing 

it was an artificial product; though no probable 
conjecture could be formed as to the means by which 
it had been conveyed to the ſpot where it was found. 


SULPHURET, of Tix, or Tin PyRIrESs, Stannum 
| Hriticoſum. 

It is fo called from its analogy, in compoſition, to 

lulphuret of iron, or iron pyrites. Specific charac- 

ter, yellowiſh, ſteel-grey, with metallic, luſtre, of a 


ndiated texture, emitting ſulphurous vapours when 


burnt, and leaving a white oxyd. This has been 


found, only at St. Agnes in Cornwall, where there is 
a vein nine feet wide, and twenty yards below the 


lurface. It is ſoft, and very brittle. Specific gravity 


435: contains tin 34, copper 36, {ulphur 25, iron g, 
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. N ATIVE TIN Sean, St. mineraliſatum. 
' Shining, opake, milk-white, with a yellowiſh-white 
ſtreak. Found near Gieren in Sileſia, and in Corn- 


wall, of a common form, or in pyramids or ofto. 


hedrons: texture frequently fibrous or lamellar: 
when fuſed with borax it produces a milk-white glaſs. 
Specific gravity 6. 


Wood Tin, or STREAM TiN, St. Iigneum. 


Pale wood-colour, marked with alternate paler 
ſtriæ; fibrous in a ſtellate manner; ſtriking fire with 
ſteel ; ſeparating into layers, or breaking into wedge- 
form fragments. It is called wood-tin from its colour; 
and ſtream-tin becauſe it is found (in very ſmall 
quantities) in the ſtream- works near St. Columb, and 
St. Denis, Cornwall, in fragments which are rarely 
equal in ſize to a large hazel-nut. The form of theſe 
is often wedge- ſhaped, or irregularly. conical; and 
they are indiſtinttly marked with {triz, radiating from 
the apex towards the baſe ; the ſurface of the baſe is 
frequently convex ; ſo that the fragment appears to 


be, if the term is admiſſible, the ſector of a ſphere. 


Tbe fragments are divided into numerous bands of 
different dimenſions and ſhades of colour, principally 
however of a light brown, which croſs theſe ſtriæ at 
right angles. On the convex ſurface of ſome ſpe- 
cimens of wood-tin ſmall cavities are obſervable; 
which appear to have been formed by the impreſſion 
of pyramidal cryſtals of quartz: in. other inſtances 
theſe cavities are of a ſpherical form; and their di- 
menſions are juſt ſufficient to make them capable of 
containing common ſhot: hence ſpecimens of this 
kind are called hot tin. Wood: tin often reſembles 
ſome of the varieties of brown hematitic iron ore. 
The ſpecific gravity of ſtream-tin is very remark- 
able; for it nearly equals that of the metal itſelf: 


whereas the ſpecific gravity of other native oxyds is in 
| general 
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general greatly inferior to that of the metals from 


of | 
r Iron is 778; of the native oxyd 3 
Copper 8:66 - - " Iu 
Zink TW m 352 
Biimuth go2 - - = 450 
Tian 729 '& very nearly 7 
The ſituation in which ſtream-tin is mer with, and 
it is always found to occupy the loweſt part of the 
works, is evideni!y the eſtect of the great ſpecific gra- 
vity of the ore; and all the operations of the miner 
connetted with the ſcparation of the ore from-the ma- 
trix, or from the ſubſtances accompanying it. have a 
reference to this character. With tots view, when the 


+27 © 
3 


ore is di Aeminated rough granite or any other rock, | 


thele ſubſtances are broken into fragments of a con- 
vemient ſize, and ſubmincd to the operation of 
ſtamping; a mechanical proceſs which reduces the 
miſs to a minute Rate of diviſion: ard by means of 
water, the courſe of which is dirctted over the 
pounded ore, the earthy particles are eaſily ſeparated 
from the metallic oxyd; the water waſhing away the 
fwrmer, and conveying them to a diſtance, while the 
latter ſubfides alinoſt immediately on the ſpot. 


Narive Ox vD of Tix, or Common Tin-sTON £4 
g}1icl off3 t. St. amorph um. 
Compatt, opake, of a common form, colour 
diſky, wh a light grey ſtreak. Found in Corn- 
wall, Devonſhire, the Scilly Iflands, India, Bohemia, 
Saxony, Silefha, &c. in maſſes or rounded pieces: 
colour dark or biackiſh-brown, with various ſhades 
of yellbwifh oralhy-grey or brownith-red : it is very. 
hetd, decrepitates before the blowpipe, and on char- 
char is partly reduced: it tinges borax white; ſpe- 
pay 69: contains tin 77 5, oxygen 21:5, iron 

3 \ 1h 3910 T | 9 | a | D 
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whence they are derived. Thus, the ſpecific gravity | 
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The tin-ore of Cornwall is obtained either by 
mining in the common manner, or by a procely 
called ſtreaming. In the firſt inſtance, the metallic 
vein, which is. there called a lode, is traced by adzts 
or levels, which are apertures driven horizontally into 
the rock containing the lode ; or by ſhafts, which are 
fimilat apertures vertically fituated. In the ſecond 
inſtance, the ore is found already ſeparated from the 

native Jode: and, judging from its appearance and 
from local circumſtances, has been conveyed to its 
preſent ſituation by rivers, or torrents of water, long 
ago dried up. The ſtream-works of Cornwall are 
generally ſuuated in the low ground that lies between 
the adjoining acclivities of oppoſite hills; and the 
loweſt point of theſe works is the angle made by the 
meeting of thele adjoining and oppoſite acclivities: 
their ſurface is a plane, ſituated at different heights 
or diſtances from this angle, and bounded by the fides 
of the hills between which it is extended. The 
meaſure of this diſtance differs according to the nature 
of the ſpot: in ſome inſtances it amounts to many 
yards ; in ſome, only to a few feet. 

The tin-ore is found always in the loweſt part of 
the works; ſometimes in the form of ſand, which is 
uſually of a dark brown or black colour ; ſometimes 
in the form of pebbles, the ſize of which, gradually 
increaling from the ſmalleſt particles, is occaſionally 
_ to a large orange. The ſpace from the ſurface 

the works to the point: where. the tin-ore begins 
to appear, is occupied by common ſand, and looſe 
earth or clay ; depoſited without any regularity, and 
often containing moſs, and branches of trees, 
bones of men and other animals. The common 
miner, in reaſoning from theſe appearances, is for- 
cibly led to the concluſion, that at ſome former 
period a violent ruſh of water. has detached maſſes of 

_ tin-ore from the native lode; and waſhing them 
away, together with whatever oppoſed its 7 
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has depoſited theſe ſubſtances in the ſituations where 
they are now found: and the extraordinary weight of 
the ore readily accounts for its being conſtantly found 
in the lowelt relative ſituation. 

Native oxyd of tin is met with more abundantly in 
Cornwall than any other part of the world. It 
occurs there in diſtin cryſtals, and in ſpecks and 
grains d ſſeminated through granite and other rocks: 
it is frequently accompanied with earthy chlorite and 
wolfram. It is not found in many other parts of the 
world: the principal foreign mines are in Bohemia 
and Saxony; in Gallicia; in the peninſula of Ma- 
lacca, and ſome of the neighbouring iſlands. It 
only occurs in primitive rocks; and, as its veins are 


always divided by and never divide other veins, it is 


concluded that of all metallic ſubſtances its formation 
is the molt ancient. From this ore all the tin of com- 
merce 1s obtained. 

The preceding ſpecies may be conſidered as a 
variety of this; and there are two others, the ſpatofum 
and cryſtallinum, which in the Linnæum ſyſtem ar 
marked as diſtint ſpecies. | 


PLUMBUM, LEAD. 


GENERIC characters, Bluiſh-white, gradually 
blackening in the air; ſoft, very malleable, a little 
duQtile and tenacious, not ſonorous, ſtaining the fin- 
gers of a bluiſ colour; ſpecific gravity 11352; eaſily 
melting, exhibiting irideſcent colours on the ſurface 


during ſique faction, and becoming firſt a white, then 


a grey, then a yellow, and laſtly a red, oxyd, all of 
which are eaſily convertible into glaſs: ſoluble in all 


acids, and giving the ſolution a ſweetiſh taſte, pre- 


Cipitating a yellow powder if diſſolved in nitric acid 


and potaſh be added to the ſolution. 
Lead has little bardneſs, and {till leſs elaſticity; it * 


is the ſweeteſt of metals, having a peculiar ſmell per- 


© ceptible on rubbing, which ariſes from a * 9 
CRE 
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of oxydation ; the ſame may be ſaid of its taſte, Th 
ſoftneſs of lead occaſions it to be ſo little fonorous, 
To this metal the alchemiſts gave the name of Saturn, 
Its coheſion is manifeſt by the adheſion of its parts 
recently divided, as ſoon as brought into contact: it 
1s indeed the only metal which can be brought per- 
fealy in comatt: if a leaden bullet be cut in two, 
and the parts immediately put cloſe together, they 
will adhere very ſtrongly. It ealily extends under the 
hammer, and may be reduced into plates or leaves 
thinner than paper. To obtain it in grains, it mult 
be melted, and then triturated in an iron mortar. 
Lead, expoſed to heat, melts long before it be- 
comes ignited. The heat neceſſary to hold it in 
fuſion is ſo inconſiderable, that the hand may be 
plunged in it when melted without pain; and in this 
ſtate it does not burn vegetable ſubſtances. It is 
ſaid to melt at 340 of Fahrenheit. If it be ſuffered 
to cool very ſlowly after being melted, and the 
melted portion be poured off from that which is 
become folid, it is found to be cryſtallized in qua- 
-drangular pyramids. When melted with the contact 
of .air, it ſoon becomes covered with a grey and dull 
pellicle ; this pellicle is carefully taken off, and re- 
duced: by agitation into an oxyd of a greeniſh grey, 
verging towards yellow. When {ſeparated by the 
fieve from the grains of lead with which it is mixed, 
and afterwards expoled to a more violent red heat, it 
becomes of a deep yellow, and in this ſtate is named 
maſſicot. This laſt, flowly heated by a gentle fire, 
allumes a beautiful red colour, and is known by the. 
name of minium. If maflicot be ſtrongly heated, ſo 
as to produce a ſemi-vitrification, its parts agglutinate 
in little thin, ſcales, which preſerve their red colour, 
but not ſo bright; this oxyd takes the name of 
litharge of gold, and litharge of ſilver when the colour 
is paler. . This compoſition is never made on pur- 
poſe; that Which is found in the ſhops is either pro. 


cured 
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cured from the purifying of gold and ſilver in the 
large way, or from the works for' converting, lead 
into litharge. If red oxyd, or litharge, be expoſed 
to heat in a crucible, it will melt, but not ſo eaſily as 
lead, and is converted into glaſs; which glaſs is fo 
ſulible, that it penetrates the crucible, and eſcapes; 
Te avoid this inconvenience, add one. part of fand to 
three parts of the oxyd; put the mixture into a good 
crucible, place it on the muffle of a furnace, and 
keep it to a white heat for two or three hours, or 
till it melts: a fine amber-coloured glaſs will be pro- 
duced. | | 

Lead is not altered by pure water, becauſe the 
principles of the water are not ſeparated by that 
metal ; yet the internal parts of lead pipes' which 
conduct water are covered with a whitiſh cruſt, or a 
kind of ceruſe, which doubtleſs is produced by the 
ion of the different ſubſtances contained in the 
vater on this metallic ſubſtance. Mr. Luzuriaga has 
obſerved, that by agitating granulated lead in a ſmall 
quantity of water, with the contact of air, the metal 
becomes quickly oxydated. 15 

Lead is uſed in a great number of works. It 
forms a. part of many alloys, and is made into pipes 
for the conveyance of water. Its oxyds are em- 
ployed in glaſs-making, and in the preparation of 
enamels, It is uſed to imitate the colour of yellow 


earthen ware. Utenſils and veſſels for economical 
purpoſes are made with this metal, but not without 
danger in their uſe. Fountains, ot veſſels of lead, 
in which water is ſuffered to remain a long time, 
often communicate a noxious quality to it. Its 
vapour is dangerous to the workmen who melt it, and 
us taſte is ſtill more dangerous to ſuch as file and 
lcrape it. This metal, lodged in certain parts of the 
tomach and inteſtines, produces violent colics, often 
Kcompanted: with vomiting a very brown bile, and 

| | | characterized 
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charatterized by the flatneſs of the belly, and ſinking 
of the navel. It has been obſerved, that, in ſuch 
caſes, antimonial emetics and purges have been 
attended with great ſucceſs. Navier adviſes' the 
different alkaline ſulphurets in caſes of poiſoning by 
the preparations of lead, as,well as in fuch as are 
produced by arſenic and corroſive mercurial muriat. 
At all events, when theſe faQts are duly confidered, 
we ought to avoid the internal uſe of preparations of 
lead, and only apply it as an external medicine; and 
even in this laſt it ought not to be adminiſtered but 
with all that care and caution which are required in 
the uſe of a ſtrong repellent. 


* 


_ NaTive LEASD, Plumbum nattoum. 


The exiſtence of native lead has not yet been 
fatisfaQtorily aſcertained; and its ores are ſo eaſily 
reduced, and have been ſo commonly worked in all 
ages, that great caution would be requiſite in exa- 
mining local circumſtances, in order to determine 
whether a ſpecimen, ſuppoſed to be native, were 
really ſo; or only a portion of an ore that had been 
{melted at ſome former period. Particles of metallic 
lead have been found in a porous lava of the iſland of 
Madeira; but the peculiarity of their fituation may 
ſerve to explain their preſence, Some affirm that 
- native lead occurs in Monmouthſhire, Poland, and 

Sileſia. : | 


Eaxtuy Leap Oxx, or OckxE, Pl. ochraceum. 


Pulverulent, without luſtre, totally ſoluble in 
Nitric acid with efferveſcence, eaſily reducible to à 
metallic ſtate on charcoal. Found in the various 
lead-mines of Great-Britain, Saxony; Germany, &c. 
in a looſe eatthy ſtate, and generally ſeated on 
galena: colour white, grey, red, or yellow: it be- 
comes red when expoſed toa ſufficient heat, and con- 
tains a conſiderable portion of carbonic acid gas: it 
yields from 68 to 80 per cent. of lead. 
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| Grass'of LzA D, Pl. vitreum. & 


» & 


Semitranſparent, brittle, of a glaſſy texture and 
luſtre, and common form. Found in Somerſetſhire, 
and the Lead-hills in Scotland, in France, Saxony, 
Siberia, Hungary, &c. Colour white, grey, or yel- 


lowiſh-green : texture conchoidal or ſplintery : it does 


not efferveſce with nitric acid. 


WuITE Lzap Orr, or Cannonar of Lz aps 
Pl. ſpatoſum. 


Shining externally and internally, ſoft, white, de- 


crepitating in the fire, efferveſcing with acids, gene- 
rally in the form of cryſtals. Found in various parts 


of Great Britain and Ireland, in Burgundy, Auſtria, 


Saxony, Hungary, &c. rarely in a globular or cellu- 
r form, but moſt commonly cryſtallized in re&tan- 
gular eight-ſided ,priſms with obtuſe pyramids va- 
rioully truncated, or in tables of various forms. 
Colour ſilvery or pale white, with ſometimes a filk 
luſtre, or tinged with brown, greeniſh, or yellowiſh : 
texture lamellar or conchoidal, of the cryſtals often 
fibrous. It is ſoft enough to-be cut with a knife, and 
is ſoluble in fat oils: when heated it decrepitates, 
then turns yellow and afterwards red: before the 


blowpipe it is quickly reduced, and blackens with 


ſulphurated volatile alkali, Contains oxyd of lead 
82, carbonic acid 16. - | 

Many natural cryſtals of this ſubſtance are of a 
black colour, owing perhaps to a change ſimilar to 
that which takes place in conſequence of the action of 
alkaline ſulphurets: the colour, in theſe inſtances is 
only ſuperficial. It has the double refractory power 
to a high degree; and the double image of an obje& 
viewed through itis accompanied with an irideſcent ap- 


pearance, Owing to the diſperſion of the rays of light. 


This effect is often obſervable in the refraftion of 


light by flint-glaſs; and M. Haüy thinks that flint-glaſs 


derives 
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derives the property. of thus diſperſing the rays of 
light from the oxyd of lead, which is one of its con- 
ſtituent parts. This form of lead occurs more com- 
monly than any other, except the ſulphuret; but 
rarely in ſufficient quantity to be worked on a large 


ſcale. It generally accompanies galena or ſulphuret 
of lead, and ores of zink. 


Mux10-CarBoNar of LEap, Pl. hyalinum. 

Tranſparent, efferveſcing with nitric acid, ſoft, de- 
crepitating on red-hot coals, of a glaſſy luſtre, in the 
form of cryſtals. ' Found in the mines of Derbyſhire 
and the Harz, in cryſtals, the primitive form of which 
is a cube, often lengthened, with the edges generally 
truncate and replaced by ſmall planes. Colour from 
a clear tranſparent white to a pale ſtraw yellow, with 
a luſtre much exceeding that of the laſt: texture 
glaſſy, reſembling that of precious ſtones. It is ſoft 
enough to be ſcratched by carbonat of lead. Con- 
tains oxyd of lead 85, muriatic acid 8, carbonic 
acid 6. as 
f LOOPY 
YEeiiow LEA D Orr, or MoLYBDAT of LraD, 


Pl. flavum. | | 


Yellow, in the form of cryſlals ; foft, decrepitating 
before the blowpipe; ſoluble in muriatic and ful- 
phuric acids, and giving a blue colour to bot ſulphuric 
acid. Found at the Lead-hill in Scotland, in Ca- 
rinthia, Britany, Burgundy, the Harz, Auſtria, &c. 
ſeldom maſſive, diſſeminated, or lamellar, but moſt 
commonly cryſtallized in ſmall cubic or rhombic or 
eight-ſided plates, rarely in fix-{ided priſms, Colour 
various ſhades of yellow with a waxy luſtre, and ge- 
nerally ſomewhat tranſparent, with a white ſtreak: 
frafture corchoidal. Before the blowpipe it decrepi- 
tates and melts into a yellowiſh and blackiſh-grey maſs, 
producing globules of lead. Contains oxyd of lead 
6442, molybdic acid 34'25. Rn 
. GREEN 
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Cazen Lean ORE, or Prosruar of LEaD, 
Pl. virens. 


Greeniſh, ponderous, breaking into indeterminate 
fragments and reducible to a yellow powder, nearly 


ſoluble in hot nitrie acid without efferveſcence ; - 


melting before the blowpipe, and cryſtallizing on cool- 
ing. Found in the lead-mines of Great Britain, New 
Spain, Siberia, Bohemia, Germany, Carinthia, &c. 
maſſive, diſſeminated, or cryſtallized in ſix- ſded 
columns variouſly modified: colour various ſhades 
of green; with often a mixture of yellowiſh, greyiſh, 
or reddiſh brown, ſhining, ſemi-tranſparent, with a 
greeniſn- White ſtreak and yellowiſh powder: before 
the blowpipe it melts eaſily, and cryſtallizes on cool- 
ing: in muriatic acid it is ſoluble, and becomes 
decompoſed : texture foliated, frafture inclining to 
conchoidal: ſpecific gravity from 6'27 to 6:56. A 
ſpecimen from Wanlock-head contained oxyd of lead 
do, phoſphoric acid 18, muriatic acid 1'62. 


Ax$ENn1ico-PnuosenarT of LEAD, Pl. alvernicum. 


Greeniſh- yellow, without luſtre, bubbling and 
emitting arſenical fumes before the blowpipe, and 
cryſtallizing on cooling. Found at Auvergne in 
France, Specific gravity 6-846. Contains arſeniat 
of lead 65, phoſphat of lead 27, phoſphat of iron 5, 
Vater g, 


ARrSEN1AT of Leap, Pl. arſenicatum. 


Without luſtre, melting before the blowpipe but 
not cryſtallizing on cooling, emitting arſenical fumes 
when heated to whiteneſs, and leaving a bead of lead. 
Found in the mines of Burgundy and Andaluſia, in 
quartz or feldſpar, and in ſinall maſſes : colour pale 
green or yellowiſh-green, with a waxy luſtre: when 
thrown on hot coals, it ſoon becomes white. 
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ViTRIOLATED Leap, or SULPHAT of LEAb, 
Pl. vitriolatum. 


Whitiſh, without luſtre, quite fixed, eaſily melt- 
ing before the blowpipe without decrepitation or 
efferveſcence; not efferveſcing with acids. Found 
in the lead- mines of Strontian in Scotland, in Angle- 
ſea, and in Andaluſia, ſometimes varioufly modified, 
but generally in very minute cryſtals, and moſtly 
above the beds of galena, from the decompoſition of 
which it ſeems to originate. It is partly ſoluble in 
water, and is ſoon reduced before the blowpipe: 
contains oxyd of lead 71, fulphuric acid 24*8, water 
2, oxyd olf iron 1. 

Sulphat of lead is diſtinguiſhed from carbonat of 
lead by its inſolubility in nitric acid: from molybdat 
of lead in being more eaſily reduced by the blowpipe. 


GALENA, or SULPHURET of LEAD, Pl. galena. 


Of the colour and luſtre of lead; ponderous, ſoſt, 
preſenting. granular concretions, breaking into cubi- 
cal fragments, meltivg with ſulphurous flame and 
vapours, and when the lead is reduced to a glaſly 
oxyd leaving a bead of ſilver. 

Sulphuret of lead is met with in very great abun- 
dance in all parts of Europe; and in no place per- 
haps more abundantly. than in England, notwithfland- 
ing the great length of time during which the mines 
have been worked: and they appear to have been 
worked antecedently to the arrival of the Romans. 
Pliny, in ſpeaking of the ores of lead, ſays, . Nigrum 
plumbum in Hilpania totaſque per Gallias laboriofe 
eruitur: ſed in Britanniæ fummo terre corio adeo 


large, ut lex ultro dicatur, ne plus certo modo fiat. 


The epithet nigrum is uſed in order to diſtinguiſh 
the metal in queſtion from tin, which at that time vas 
very commonly called plumbum album. 

A great proportion of the lead of commerce is ob- 


tained 
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tained from this ore; which is firſt roaſted, in order 


to diſſipate the ſulphur, and then mixed with the ne- 


ceſſary quantity of coke or charcoal, and reduced in 
2 common furnace. The lead, which remains after 
the operation of roaſting, is in an oxydated ſtate : the 
coke or charcoal, with which it is mixed in the fur- 
nace, decompoſes the metallic oxyd; and, combining 
with its oxygen, flies off in the form of carbonic acid 
gas, while the lead is reduced to a metallic ſtate, and 
ſinks to the bottom of the furnace. The melted 
lead, after it has been withdrawn from the furnace 
and received into the baſon placed beneath, preſents 
a ſingular appearance in conſequence of expoſure to 
the air: for its ſurface is inſtantly covered with a thin 
irideſcent pellicle, owing no doubt to the incipient 
ſtate of oxydation produced by the union of the 
oxygen of the atmoſphere with the metal. The ap- 
pearance is not unlike that ſuperficial irideſcence 
which is often obſervable on natural ſpecimens of 
ſulphuret of lead; and which, perhaps, depends on a 
ſimilar cauſe ; the ſulphur having been previouſly 
diſſipated at the ſurface of the ore. 

Cryſtals of ſulphuret of lead are generally very 
diſtin; and are often found completely inſulated. 
M. Haüy ſays, that this is particularly the caſe with 
thoſe cryſtals which have the mixed form of the cube 
and oftohedron ; and he adds, that in ſome countries 
cryſtals of this kind, previouſly rounded by attrition, 
are uſed as bullets. The accidental fracture of moſt 
varieties of ſulphuret of lead ſhows very diſtinctly 
4 cryſtalline cubic ſtrudture; and the ſubſtance 
readily ſeparates into fragments which approach more 
or leſs to a cubic form. In {ome inſtances there is a 
broad ſtriated appearance, which is owing to the 


preſence of antimony ; that metal being diſpoſed 0. 


cryſtallize in acicular priſms. Other varieties are 
of a completely granular texture: to theſe the epithet 
ſeel-grained is applied; and it is often very difficult 

" "LW 9 10 


* 


— 5 
. 


— 


3 


— _ 
=y 


2 2 


CONES you mots 


— 
— 


— * — — P_ > — — —— 5 
2 —— ame" x. ”- LEE 4 — — 2 1 4 2 r S_— — — 
— — — — —— — — — —ũ— —2ͥ— ́ꝗ—wVO — UC - — 


1 N "2. — 2 S 

E hr ako br OL Ee BY 

P deer OS. Ae... Are 5 . 
; — ho 3 


1 
2 8 


— a * 
ö Bt 2 "OE" 
4 * hoes - + 


+ i *Y 
3 * 
1 
1 2 

11 


RCCC 
| NY 


b ap =y ele, 
r 
g "2 : 


— — Oe 
—_— — — =». 
* 
* 4 = A 
a= 3 


N * 
22 


L n 
— 
+... ws 4 , 
=. 0 


— 
. 


- > 


4 — 
3 


er 


TY 


„. "IE 


613 NATURAL HISTORY 


to diſtinguiſh them by the eye from granular grey 
iron ore. | 

Almoſt every variety of ſulphuret of lead con- 
tains a greater or leſs proportion of filver; and the 
granular varieties are ſuppoſed to contain the moſt, 
The ſilver, after the reduction of the lead, may be 
ſeparated by the proceſs of cuppellation: but in the 
greater number of inftances the proportion of filver 
is not ſufficient to repay the trouble and expence of 
extracting it: and hence the lead of commerce 
almoſt always contains. fome portion of ſilver. A 
piece of common ſheet-lead, of a circular form and 
about the diameter of a ſixpence, the weight of which 
is about a hundred grains, will uſually afford by the 
proceſs of cuppellation a globule of filver barely 
viſible to the naked eye. Where the proportion of 
filver is ſufficient to repay the expence of extrattion, 
the proceſs of cuppellation is ſo contrived that the 
oxydated lead does not fink into the cuppell, but is 
ſeparated in the form of a ſemi-vitrified maſs called 
litharge. 

The minerals that uſually accompany ſulphuret of 
lead are, ſulphat of barytes, carbonat and fluat of 
lime, and quartz, among earthy ſubRances ; copper 
pyrites, ſparry iron-ore, and ſulphuret of zink, among 
metallic ſubſtances : the laſt- mentioned ſubſtance 
ſcarcely ever fails to accompany it. This ore uſually 
occurs in veins, and detached maffes, imbedded 
in ſolid firata ; fometimes, though rarely, in rounded 
nodules imbedded in marl or clay. Brogniart men- 
tions an inſtance of this kind in Sileſia: and a fimilar 
inſtance occurs in that mine, near Caſtleton, where 
the blue fluor ſpar of Derbyſhire is quarried. 

There is a peculiar form of ſulphuret of lead 
called ſlickenfides ; a term expreſſive of the ſmooth- 
neſs of its ſurſace. It is a thin incruſtation, which 
appears to have been depoſited on the oppoſite ſur- 
faces of natural crevices; thus forming a narrow 

T vein. 
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vein. The ſides of theſe crevices are barely removed 
from each other, yet are not attually in contatt. In 
ſome inſtances this vein penetrates to a conſiderable 
extent: and its preſence is made known to the miner 
by a crackling noiſe, which is produced by the blow 
of a hammer or ſometimes even the ſlighteſt ſcratch 
of a pick-axe, againſt the rock in which he 1s work- 
ing: and the noile is uſually followed by an explotion 
of the rock, in the direflion and neighbourhood of 
the vein. The cauſe of this ſingular effect is not at all 
underſtood. 


Sulphuret of lead very clofely reſembles ſome - 


varieties of ſulphuret of zink; but the metallic luſtre 
of the latter is deſtroyed by ſcratching the ſurface of 
the ore with a knife, which 1s not the caſe with the 
ſulphuret of lead: if both are breathed upon, the ore 
of lead recovers its brilliancy in a moment; the ore 
of zink very gradually. Sulphuret of lead is diſ- 
tinguiſhed from plumbago by its greater ſpecific 
gravity; and by the comparatively faint trace which 
it leaves on paper: the ſame marks will ſerve to diſ- 
linguiſh it from molybdena; which is, beſides, of a 
ſoft foliated texture like talc, and has a conſiderable 
degree of flexibility. 

The Pl. compattum, or blue lead ore of Thom- 
ſon, is a variety of this: colour between indigo-blue 
and lead-grey.—There are two other ſpecies of 
galena: the Pl. plumbago, or compact galena, con- 
taining only ſulphur and lead, without any mixture 
of ſilver; and the Pl. ferriterum, which contains lead, 
fulphur, filver, and iron. 


AnTiMONIAL Leap Ore, Pl. ſtibiatum. 


Of the colour and luſtre of lead, fibrous, breaking 
into cruſtole fragments. Found in the mines of 
Siberia, Sweden, Hungary, and Spain, of a compact 
and ſtriated texture, with the pieces into which it 
breaks either ſtraight or incurved, and the fibres 
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parallel or faſcicled : when heated, it emits ſulphurous 
flame and vapours : beſides lead and ſulphur, it con- 
tains antimony and ſilver. 


Conxisn LEAD Ors, Pl. Cornubicum. 


Combined with antimony, a ſmaller proportion of 
copper and ſulphur, and a very ſmall quantity of 
iron, with metallic luſtre. Found in the mines of 
Cornwall; and contains oxyd of lead about 50, anti- 
mony 21, copper 14, ſulphur 7, iron 2. 


NICCOLUM, NICKEL. 


GENERIC charatters, Reddiſh-white, hard, mal- 
leable, atiratted by the magnet, and itſelf convertible 
into the magnet; ſpecific gravity g; fuſing with great 
difficulty, but aſſuming a green colour when heated, 
and acquiring a purple tinge if the heat be continued; 
melting with borax into a glaſs of a hyacinth colour: 

ſoluble in all acids, giving the ſolution a green 
colour ; and in ammonia, to which it gives a bluiſh- 
green colour. | 

It appears that nickel had been uſed by the Chi- 
neſe before the European diſcovery of this metal, 
ſince an alloy is known in that country under the 
name of pakſoud, which contains nickel. Engeſtroem 
diſcovered that it was a mixture of copper, zink, and 
nickel; and that the proportions of the laſt were 
various, according to the uſe for which it was in- 
tended; they make falſe jewels of it. Hyerne is the 
firſt who wrote of nickel under the name of &upfer- 
nickel, or falſe copper, in 1694. Hencker regarded it 
as a (ſpecies of cobalt, or arſenic mixed with copper. 
Cramer conlidered it alſo as a copper ore. It was 
not till 14751 that Cronſtedt extracted a new metal 
from this {uppoled mixture. The dilcovery of this 
metal, then, is due to Cronſtedt. Several minera- 
logiſts have denied its exiſtence, regarding it as 4 


mixture of ſeveral metallic ſubſtances; but Berga 
an 
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and other chemiſts have proved, that this ſubſtance, 


ſo difficult to obtain pure, poſſeſſes all the properties 
of a metal. 


Nick EL OcuRe, N. ochraceum. 


Green, without luſtre, of a common form. Found 
in Saxony, Bohemia, and Sileſia, on the ſurface of 
other ores of nickel, in the form of powder or in- 
durated: colour apple-green, rarely graſs-green, 
dark- green, or bluiſh-green : has an earthy appearance, 
and is very friable: gives an earthy ſmell when 
breathed on, and ſlightly tains the fingers: does not 
melt before the blowpipe, but gives a reddiſh or 
yellowiſh tinge to borax. It appears to originate 
from the decompoſition of native nickel ore. 


ARSENIAT of Nick EL, N. metall:num. 


With metallic luſtre, entirely ſoluble in nitric acid, 
emitting arſenical vapours before the blowpipe. 
Found in the mines of Bohemia, Saxony, and the 
Harz, in irregular maſſes, and often mixed with 
ſulphat of barytes: colour pale grey, with often a 
mixture of pale green: fratture compact, partly 
earthy partly ſplintery, with a white ſtreak: gives an 
earthy ſmell when breathed on, and adheres ſlightly 
to the tongue : it contains ſome cobalt and alumine, 


and often ſulphat of barytes, beſides the arſenical 
acid, 


Native NickELi, or KuyerER-NiICKEL, N. ſul- 
phuratum. 


With metallic luſtre, not quite ſoluble in nitric 
acid, emitting arſenical vapours and ſulphurous flame 
and vapours before the blowpipe. Found at Triego 
in Cornwall; in Siberia, Sweden, Saxony, Hungary, 
Bohemia, &c. maſſive or diſſeminated, never cryſ- 
tallized, in a matrix of calcareous or heavy ſpar, and 
often coated with nickel-ochre. . Colour coppery-red 
with variations of reddiſh white or grey. Texture 
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compaQ, conchoidal, foliated or ſtriated, with often 
curved lamellar concentric concretions. Before the 
blowpipe it exhales an arſenical ſmell, and melts into 
a bead which gradually darkens by expoſure to the 
air: ſpecific gravity 66: it frequently contains biſ- 
muth, cobalt, and iron; but always a portion of py- 
rites. 


ZINCUM, ZINK. 


_ GENERIC charaQters, Brilliant white with a 
" ſhade of blue; bardiſh, a little malleable, but not 
duQlile, lightly ſonorous, of a fibrous or ſcaly tex- 
ture; ſpecific gravity 7˙12: burning with a brilliant 
white flame when heated to a ſtrong degree, and 
emitting light white flakes ; when fuſed with copper, 
giving it a braſſy-yellow colour: eaſily ſoluble in 

acids, imparting no colour to the ſolution, but de- 
priving it of its acrimony. 

Native zink is very rare ; naturaliſts even doubt 
whether it exiſts at all. The ores of zink are not 
worked for the purpoſe of gaining this metal, It is 
obſerved, during the ſmelting of lead-ores mixed 
-with blende, that the zink is ſublimed in the chim- 
neys of the furnaces, in the form of an oxyd, and 
produces greyiſh incruſtations, named tuttia, or 
cadmia fornacum. Another portion is obtained in 
the metallic form, by cooling the anterior part of the 
furnace. The zink, being driven up in the vaporous 
form by the action of the fire, is condenſed in this 
place, and falls in ſmall grains into powder of char- 
coal, which covers a ſtone placed below. This 
metal is preſerved from oxydation by the powder of 
charcoal, and is afterwards melted in a crucible, and 
run into moulds. Such is the proceſs by .which 
the greatelt part of the zink found in commerce is 
obtained at Rammelſburg, whether in the ſtate of 
oxyd or metal. This zink is always united to a cer- 


tain quantity of lead. It ſeems that the zink prepared 
| | in 
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in China, which comes to us under the name of 
tutenag. is much purer, but the manner of preparing 
it is unknown with us, Sage fates, that the Engliſh 
obtain zink in the large way, from lapis calaminaris 
by diſtillation, but the method is kept a ſecret. 

Zink has neither taſte nor ſmell, It cannot be re- 
duced into powder like the other metals, but becomes 
flattened under the hammer, and may even be la- 
minaied, provided it has not previouſly been too 
much hammered. This experiment was made by 
Sage. When it is required to have zink in a ſtate 
of extreme diviſion, it muſt be granulated, that is 
to ſay, poured melted into cold water, or elle reduced 
into filings. It has the inconvenience of choking 
up the files. Macquer affirms, that, when heated 
nearly to melting, it b-comes very brittle, and may 
then be - pulverized. This property is very different 
from that of the otner metals, which become more 
ductile by the action of heat, and affords an ad- 
vantageous proceſs for obtaining Zink in a late of 
extreme diviſion. It may likewiſe be obtained in 
this ſtate by triturating it while melted, and keeping 
its particles alunder by continual motion, before 
they take the ſolid form by cooling. This operation 
muſt not be made in an iron mortar, becauſe zink 
always diſſolves a portion of this metal; a mortar 
and peſtle of marble muſt be ufed. 

Mongez ſucceeded in obtaining this metal in a 
regular form; for this purpoſe he uſed a veſſel 
pierced at the bottom and at its fides with a number 
of holes. which he ſtopped with earth of bones. 
When the zink cools at the ſurface, the holes are to 
be opened gradually, and the metal agitated by a 
red-hot iron, introduced through one of theſe open- 
ings. This fimple proceſs occaſions the | melted 
portion of the zink to run out; the veſſel is then to 
be ſhaken, till no more melted metal runs out, and 
the cold portion cryſtallizes.- It it be left in the 

Vor. XIV. No. 19g. 41 veſſel, 
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veſſel, it retains its metallic colour; but, if it be 
expoſed to air, it takes a tarniſh of rainbow colours, 
When zink is melted with contad of air, it becomes 
covered with a grey pellicle, which is quickly con- 
verted into a yellowiſh oxyd, and tafily reducible. 
This oxyd weighs more than the zink made uſe of; 
but, if the metal be ſtrongly heated, it burns with a 
white or light greeniſh yellow flame, very brilliant, 
and ſimilar to that of phoſphorus. The current of 
this flame drives up the oxyd of zink, which is con- 
denſed in the air in the form of white and very light 
flocks, named flowers of zink, pompholix, nihil album, 
philoſophical wool, or cotton. | 

The following is La Grange's proceſs for obtaining 
this white oxyd: place a large crucible upon two 
bricks in a good furnace; let the (crucible be in- 
clined at an angle of about 459; fix the cover of the 
crucible ſo that it may eafily be cloſed when ne- 
ceſſary. Put zink in the crucible, and urge it to 
fuſion with a fire capable of maintaining a white 
heat, and keep the crucible ſhut. | When it is very 
hot, uncover the crucible, and a perfect white flame, 
very vivid, riſes from the ſurface of the zink; at 
the ſame time ariſes a very white flaky matter like 
cotton : this is white oxyd of zink. Take this away 
with a long-handled iron ſpoon; more is immediately 
formed, which is to be taken away in like manner, 
till all the zink is converted into oxyd. This oxyd 
is not volatile, though it riſes in the manner of vo- 
latile bodies; it is, on the contrary, extremely fixed 
by fire. This oxyd may be melted into glaſs, but it 
requires an intenſe heat: the vitrified oxyd will be 
of a fine yellow colour, and not reducible by char- 
eoal, or any other combuſtible body. Zink 18 
ſearcely alterable by the air. Its ſurface tarniſhes a 
little, and appears to ſuffer a ſlight beginning of oxy- 
dation. | 


| Gold and zink melt eafily together. Equal wm 
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of thefe metals form a hard brittle maſs, which re- 
ceives an excellent poliſh. This zink may be ſe- 
parated from the gold by oxydation in the fire, or by 
ſolution in nitric acid. Zink unites eafily with 
platina, and forms with it a brittle hard bluiſh- 
coloured mixture, It is very difficult to ſeparate it 
entirely from the platina by roaſting —Silver forms 
a brittle maſs with Zink, which, like that with gold, 
may be decompoſed in the fire. The filver is pre- 
cipitated by ziuk from its folution in nitric acid, 
parily in an oxydated and partly in a metallic ſtate. 
A portion of the zink, however, falls along with the 
filver.—To combine lead with zink it is neceſſary to 
cover the mixture with charcoal, and to exclude 
from it carefully the external air. Zink precipitates 
lead from acids. Very beautiful metallic vegetations, . 
as they have been termed, may be produced by 


lead. 


Zink, in filings, or in powder, cauſes nitre to 


detonate with fingular rapidity. The mixture being 
very dry, and thrown by ſpoonfuls into a red-hot 
crucible, produces a white and red flame. The 
activity of the inflammation is ſuch, that portions of 
burning matter are thrown to a diſtance out of the 
crucible, in ſuch a manner as to require ſome pre- 
caution on the part of the operator. The zink 
burns by the aſſiſtance of the oxygen afforded by the 
nitre, and is afterwards found in the ſtate of an 
oxyd, more or leſs perfect, according to the quantity 


% 


of nitre uſed, 

Link is of great uſe in the arts. It is employed in 
many alloys, eſpecially in tombac,  ruchbec, or 
prince's metal. Fine filings of zink are uſed to pro- 
duce the white and brilliant ſtars in fire-works, The 
German phyficians employ the ſublimed oxyd of zink 
with ſucceſs as an antiſpaſmodic in convulſions and 
epileptic fits. Pomphol:x, tutty, or the different may 

412 | O 


ſuſpending a bit of zink in a ſolution of acetat of 
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of zink, are uſed as excellent deſiccative medicines, 
to be externally applied in diſorders of the eyes. 


Loosx or FrlaBut Zink, Zincum ochraceum. 


Powdery, white, without luſtre. Found in China, 
Sweden, and Carinthia ; and uſed in the formation of 
the metal called tutenag. 


CARBONAT of Zink, Z. vitreum. © 


Hard, tranſparent, of a gially luſtre. Many mi- 
neralogiſts do not admit this as a diſtina ſpecies; 
and all allow that in external characters it very 
. Cloſely reſembles the native oxyd, or calamine. It 
is found in Derbyſhire and Somerſetſhire, Carinthia 
and Siberia, ſometimes in ſolid maſſes, ſometimes 
ſtalactitical or cryſtallized : colour grey, with often 
a tinge of blue, green or yellow: it contains oxyd of 
zink 65 ˙2, carbonic acid 35:2. | 


CaLamine, or Oxyp of Zink, Z. calaminaris. 


Soft, tinged with ſome colour, of a common form, 
an earthy texture, opake, without luſtre, totally ſo- 
luble in nitric acid. Found in various parts of 
Great Britain, New Spain, Poland, Sileſia, Saxony, 
Bohemia, Auſtria, &c. maſſi ve, diſſeminated, or va- 
riouſly imitative. Colour greyiſh, greeniſh, yel- 
lowiſh, reddiſh, or brownifh : fraQture earthy, ſome- 
times ſplintery, rarely conchoidal: before the blow- 
Pipe it decrepitates but does not melt, and ſometimes 
efferveſces with acids. Specific gravity g*434 to 4'1. 
Combined with copper it forms ſeveral uſeful alloys: 
when the zink does not exceed a fourth part of the 
copper it makes braſs, and becomes malleable and 
duclile: when three parts of zink are combined with 
four of copper it then forms pinchbeck, or prince's 
metal, of a deeper orange-colour than braſs, and not 
ſo malleable. 


Cryltallzed oxyd of zink, which is frequently 
| | met 
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met with in Somerſetſhire, Derbyſhire, and Not- 
tinghamſhire, is diſtinguiſhed from many of thoſe 
ſubſtances called zeolites, in not ſwelling up into a 
ſpongy mals upon the application of the blowpipe: 
from carbonat of lime, by either not efferveſcing 
with nitric acid, or by becoming gelatinous when 
diſſolved in it: from ſulphat of lime and ſulphat of 
baryt, by its ſolubility in acids. When cryſtallized 
it ealily becomes electric by heat, and retains its elec- 
tricity for ſome hours. 

A (ingular form of oxyd of zink has lately oc- 


curred in thoſe mines in Sweden which produce the . 


grey ore of copper called fahlertz. It is principally 
a combination of oxyd of zink with alumine: its 
ſpecific gravity is 4*66; and it is ſufficiently hard to 
(cratch glaſs. It is met with in oftohedral cryſtals of 
an iron-grey colour, imbedded in a rock of the na- 
ture of compatt talc. It is called automalite or auto- 
molite. 


BIEN DE, Black Jack, or SULPHURET of Zinx; 
Zincum pſeudogalena. 


With a ſemi- metallic luſtre, of a lamellar texture, 
emitting ſulphurous flame and vapour be fore the 
blowpipe. There are three varieties of blende, yel- 
low, brown, and black. Found in various parts of 
Great Britain, Siberia, Norway, Sweden, Germany, 
Hungary, &c. in various ſhapes and mixtures. 
When mixed with lead, it forms the metal called 
tutenag ; and, combined with tin, it 1s an ingredient 
in pewter, We may add, that blende ſometimes be- 
comes phoſphoreſcent by friction in the dark; and, 
according -to' Bergman, emits light as powerfully 


under water as in the air. The cauſe of the phoſ- 


phoreſcence of blende is not known : it is ſometimes 

excited by the {lighteſt force. \ | 
Sulphuret of zink is one of the moſt common 
metallic ores; its matrix is very frequently * 
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and carbonat or fluat of lime. When roaſted, in 
order to expel the ſulphur, it is uſed inſtead of ca- 
lamine in braſs- making. It almoſt always accom- 
panties galena; which it ſometimes ſo clolely re- 
ſembles, that, though the two lubſtances are placed 
by each other's fide, the eye can ſcarcely diſcern the 
difference: hence the name of pſeudogalena.—Sul- 
phuret of zink may be diſtinguiſhed from moſt other 
tubitances which it reſembles by exhaling a ſulphur- 
ous odour, like that from Harrowgate water, when 
either triturated in a mortar or thrown into an acid. 


BISMUTUM, BISMUTH. 


GENERIC characters, Reddiſh- white, ſoft, brit- 
tle, compoſed of broad brilliant plates adhering to 


each other; ſpecific gravity. 9822: ealily melting, 


and forming firſt a yellowiſh and then a red oxyd; in 
a ſtrong heat burning with a faint blue flame and 
emitting a yellow ſmoke, ſuſible with borax into a 
brown glaſs : ſoluble in acids, and depoſiting a white 
precipitate if its folution in nitric acid be diluted with 
water. 


_ Nartivs Bis nurn, Biſmutum nati vum. 

Unalloyed, entirely ſoluble in nitric acid, with 
metallic luſtre. Found in Sweden, France, Saxony, 
Wirtemberg, Tranſylvania, &c. generally accom- 
panied by cobalt ores, in a matrix of red jaſper; horn- 
ſtone, quartz, and heavy ſpar: colour white with a 
ſhade of red, with the ſurface often tarniſhed red, 
yelow, or purple: ſometimes it is cryſtellized in four- 
 fided tables or indiſtinct cubes, but has moſtly the 
form. of ſmall plates lying over each other: before 
the /blowpipe it leaves a filvery-white bead, which at 
laſt evaporates in a yellowiſh-white ſmoke. ; 

To reduce, or ſmelt, the ore of biſmuth, a cavity 
is made in dhe earth, which is covered with billets of 
vood placed one on the. other; the wood is 3 
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fire, and the ore, being broken (ſmall, is thrown in 
it. The bilmuth melts, and runs into the cavity, 
where it takes an orbicular form. In other places the 
trunk of a pine-tree, hollowed into the form of a 
gutter, is placed in the earth in an inclined poſition, 
and wood laid over it; the biſmuth is thrown on this 
combuſtible matter, after it is ſet on fire: the metal 
melts, falls into the channel, which conduats it into 
a cavity made in the earth, over which the extremity 
of the trunk is placed. The biſmuth, thus obtained 

is poured into iron moulds. It is then of a light yel. 
low colour, of a lamellous texture, and brittle; its 
metallic brilliancy is changed by expoſure to the air, 
and it aſſumes a violet tinge ; and at length a white 
powder is formed on the ſurface, which is biſmuth in 
the oxyd ſtate. 

The nitrous ſolution of biſmuth cauſes the metal 
to fall down in the form of a white calx, called 
magiſtery of biſmuth. This precipitation of the nitrous 
ſolution, by the addition of water, is the criterion b 
which biſmuth is diſtinguiſhed from all other metals, 
The magiltery, or calx, is a very white and ſubtile 


powder; when prepared by the addition of a large 


quantity of water, it is called pearl-powder, and is 
uſed by the ladies as a pigment for rendering the 
ſkin white; but it has the inconvenience of be- 
coming black when in contact with odoriferous or 
combuſtible matters, This property has occaſioned 
many a painful ſtruggle between black, white, and 
red, 

Hair-dreſſers, when they are deſirous of converting 
bair into a black colour, ſmear it with a pomatum 
made of the magiſtery of biſmuth, or with the ſofe 
fuſible ſaline combination, called butter of biſmuth. 
The white powder, called pearl-powder, mixed up 
with the white of an egg, and applied to turned wood, 
makes it look as if it had been ſilvered, after bein 
well dried, and rubbed over with a hard poliſher. It 
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amalgamates with mercury, and forms a fluid alloy ; 
whence ſome unprincipled druggiſts mix it with that 
metal; a fraud which ſhould be prohibited, becauſe 
it almoſt always retains a portion of arſenic. This 
property, however, of amalgamating with mercury, 
renders it of great advantage in filvering of glaſſes, 
by an amalgam of tin, biſmuth, and mercury, whence 
it obtained its ancient name of tin glafs. 

Its various ſolutions form ſympathetic inks, which 
are more or leſs curiods, on account of the facility 
with which they are made viſible. Any of the ſolu- 
tions of biſmuth will do; but we ſhould chooſe in 
preference an acid which will not corrode the paper, 
as the acetit of biſmuth. Write the charatters on 
the paper, and they will be inviſible; to make them 
appear, take an alkaline ſulphuret, (the ſulphuret of 
 ammoniacin preference ;) putting this in contatt with 
the paper, the vapour diſoxygenates the biſmuth, 
and blackens it, forming a ſulphuret of biſmuth. The 
experiment may be made by putting the ſulphuret 
of ammoniac in a glaſs, and inverting the paper over 
it; the vapours of the ſulphuret will rife, and ſoon 
render the characters viſible. | 

We bave already obſerved, that the oxyd of bil- 
muth is uſed as a pigment for the ſkin, and that 
ſtrong- ſmelling matters alter its colour; ſuch ſmells 
as are fetid more particularly produce this effett. 
The vicinity of ſlaughter-houſes, of common ſewers, 
and almoſt every other ſtrong ſmell, has that effect 
on this oxyd, and caules its colour to become more 
or leſs black; and hence it injures the ſkin, The 
vapour of alkaline ſulphurets, or the ſmell of eggs, 
produce this effect quickly, A very common ex- 
periment in natural philoſophy ſhows this property in 
a ſtriking manner. If charaters be written with a 
ſolution of biſmuth on the firſt page of a book of 
fifty leaves, and the laſt page be impregnated with a 


{mall quantity of the liquid alkaline * a 
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ſhort time afterwards, the hepatic vapour carried 
by the air, which circulates between all the leaves, 
arrives at the other extremity of the book, and con- 
verts the colourleſs charatters, marked even on the 
firſt page, into a deep brown. It is affirmed, that 
the ſulphurated hydrogen, or hepatic gas, paſſes 


through the paper; but Monge has proved, that it is 


the air which carries it in this manner, from one leaf 
to another, ſince the effect does not take place when 
the leaves are glued together. 


- 


Ox vo of BisMuTtHn, or BisMuTax Ocurs, 3. 
ochraceum. 


Friable or powdery, very ſoft, earthy, efferveſcing 
with acids, Found uſually accompanying other ores 
of biſmuth, ſometimes compat or diſſeminated, but 
generally covering the ſurface of other ores in a looſe 
friable form: colour yellowiſh-grey, paſling into 
aſhy- grey, green, or yellow. It is ſometimes found 
cryſtallized in cubes or four- ſided plates. 


SULPHURET of BisMUTH, B. ſulphuratum. 

With metallic luſtre, tin or ſteel-grey, not entirely 
ſoluble in nitric acid, emitting ſulphurous flame and 
ſmoke when thrown on hot coals. There are two 
varieties : 1. Yellowiſh-white, ſhining, combined with 
arſenic and ſulphur. 2. Bluiſh-white, laminar, com- 
bined with ſulphur only. Both are found in the mines 
of Great Britain, Sweden, Saxony, Bohemia, and Ha- 
nover, generally accompanied by quartz, aſbeſtus, 
or ſparry iron-ore, maſſive or diſperſed, ſeldom in 
acicular or; capillary priſms : colour from tin-white 
to lead-grey, with the ſurface often irideſcently 
tarniſhed : texture lamellar or radiated: contains 
from 60 to gz per cent. of biſmuth, 


STIBIUM, ANTIMONY, 


GENERIC characters, Of a ſilvery greyiſh-white 
colour, nd radiately- lamellar texture; ſoftiſh, and 
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very brittle, when rubbed between the fingers giving 
them a peculiar taſte and ſmell; ſpecific gravity 
6-86: melting at a red heat, and when gradually 
cooled exhibiting cubical cryſtals on the ſurface; 
in a greater degree of heat becoming firſt a greyiſh 
white oxyd, afterwards an hyacinthine glaſs, and 
laſtly volatilizing in white vapours: forming a golden- 
yellow ſolution in nitro-muriatic acid, and depoſiting 
a white precipitate if water be poured into the ſolu- 
tion, 

The Latins called this metal ſtibium: it was firſt 
called antimonium, or antimony, in England, from 
its having been given to ſome monks, as a purgative. 
The prior of a monaſtery at Camerbury had given 
ſome of it to his hogs, and he found that it purged 
them and increaſed their appetite ; he eſſayed to do 
as much by his monks, a lazy crew, who were often 
ill, and loſt their appetites for want of exerciſe; 
but the greater part of them died, and the medicine 
was thenceforward called antimoine, or antimonk. 
Mines of all metals afford antimony : that in gold 
mines is reckoned beſt, It has alſo its own mines 
in Hungary, Germany, and France. It fuſes in the 
fire, though with ſome difficulty; and diſſolves more 
eaſily in water. It deſtroys and diſſipates all metals 
fuſed with it, except gold; and is therefore uſeful 
in. refining. It is a common ingredient in ſpeculums, 
or burning concaves ; ſerving to give them a finer 
poliſh. It makes a part in bell-metal ; and renders 
the found more clear. It is mingled with tin, to 
make it more hard, white, and ſound; and with lead, 
in caſting of printer's types, to render them more 
ſmooth and firm. 1t is a general help in the melting 
of metals, and eſpecially in caſting of cannon ball. 

Antimony found its way into medical praQtice with 
great difficulty; the ancients conſidered it as 2 
poiſon, and only fit for external uſes. Baſil Valen- 
tine,, in tbe fifteenth century, © firſt brought it into 
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vogue as an internal medicine ; he publiſhed a work 
called Currus triumphalis Antimonii, the Triumphal 
Chariot of Antimony ; but it ſoon loſt its repute, 
until Paracelſus raiſed its credit again, after which 
it was received and rejected ſeveral times, until at 
length it acquired an eſtabliſhed place in regular 
practice; and is now juſtly ranked with the moſt 
valuable part of the materia medica. In its crude 
ſtate, notwithſtanding what has been ſaid by many 
authors of its efficacy in rheumatic, cancerous, and 
Other, caſes, it appears from repeated trials to be an 


inert ſubſtance: but its preparations are uſed both 


as alteratives and evacuants, and hardly any article 
in the materia medica will admit of ſo extenſive a 
uſe in acute diſeaſes, as well as chronical. In fevers 
of the inflammatory and putrid kinds, antimonials 
are alike the proper remedy ; and in chronical 
diſeaſes, whether from the rigid or lax habit, they 
may be depended on. They promote all the ſecre- 
tions and excretions, particularly thoſe of the ſkin, 
inteſtines, urinary paſſages, and ſalival dutts, by 
gently irritating the whole nervous and vaſcular com- 
pages. If given in ſmall doſes, gradually increaſing 
them, yet keeping to- that proportion which excites 
no ſenſible diſcharge, they are efficacious in rege- 
nerating a healthy ſtate of the blood; for this purpoſe 
their effetis are not ſo ſpeedy as thoſe of iron, but 
they are more laſting. Thus it is eaſy to perceive 
how juſtly it is aſſerted that antimonials are curative 
in ſo many diſorders, and thoſe too of oppoſite 
natures. As auxiliary to other medicines,. on which 
the cure more direttly depends, their efficacy is no 
leſs to be admired; they quicken their action and 
increaſe their powersy particularly thoſe by which 
any evacuation js to be promoted; mixed in under- 
doſes with ſuch medicines, their operation is gene- 
rally more eaſy too; as an expeCtorate, ſome of its 
preparations excel; and provoke the ſalivary diſ- 
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charge in the ſame manner as when mercury hath 
been freely taken; but that made by antimony is 
ropy, whereas that with mercury is very thin. If 
any. preparation of antimony is too free in its opera- 
tion upwards, it may be carried through the inteſtines 
by aking a little common ſalt in any ſmall drink 
made warm, or it is reſtrained by a draught of water 
acidulated with the acidum vitrioli dilutum. The 
Preparations of this drug are very numerous, for the 
moſt important of which ſee Sulphuret of Antimony, 
p. 630. 


NATIVE AN TIu ON, Stibium nativum. 


Of a tin- white luſtre, melting without ſulphurous 
or arſenical vapours. Found in the mines of Sweden, 
and in Dauphiny, in irregular maſſes or kidney- form 
pieces: texture lamellar, with ſtraight foliations: it 
deflagrates with nitre, and melts and evaporates be- 
fore the blowpipe, leaving a white oxyd: when diſ- 
ſolved in nitro-muriatic acid, it depoſits a dark-red 
precipitate by the addition of ſulphurated ammonia : 
contains antimony 98, filver 1, iron o'25. 


ARSENIATED ANTIMONY, St. arſenicale. 


Of a tin-white luſtre, emitting arſenical vapours 
when heated. Found in Dauphiny, Hungary, and 
Saxony, in irregular maſſes: contains about 16 per 
cent. of antimony. 


RED ANTIMONIAL OR, St. rubrum. 


Dull red, fibrous, a little ſhining, emitting ſul- 
pens and arſenical vapours before the blowpipe. 
ound in the mines of Bohemia, Saxony, Hungary, 
and Tranſylvania, in the form of capillary cryſtals 
grouped together, often diverging in a radiate man- 
ner: texture fibrous, very ſoft, brittle: ſpecific 
gravity 4. Contains oxyd of antimony 78:3, = 
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phur 197, and (according to Dr. Kidd) ſome hydro- 
gen, He calls ut hydro-ſulphuret of antimony. 


Pruuosg ANTIMONIAL ORE, St. argentigo. 


Fibrous, leaving a filver bead before the blowpipe, 
and emitting ſulphurous vapours. Found in France, 
Sicily, Tranſylvania, Bohemia, Hungary, Saxony, 
&c. generally on other ores or ſtones in the form of 
capillary ſtraight or flexuous fibres, which are looſe 
or cohering, parallel or diſpoſed in a divergent man- 
ner, and ſoft like wool: it is a little ſhining, friable, 
and ſtains the fingers. Colour dark blue, grey, or 
white. It conſiſts of antimony, iron, ſulphur, and a 
little filver and arſenic. 


Ocure of AxTIMON , Stibium ſtibigo. 


Fibrous, a little ſhining, emitting ſulphurous va- 
pours before the blowpipe, and entirely evaporating 
in a more violent heat. Found in Saxony, Bohemia, 
Hungary, Dauphiny, &c. ſometimes friable and 
earthy, but generally covering the ſurface of other 
antimonial ores in the form of ſoft downy capillary 
flexible fibres, which are looſe or bundled together, 
or ſtellately diſpoſed, Colour blackiſh, grey, liver- 
brown, dull red, violet, greeniſh, ſtraw-yellow, or 
variegated, rarely white: it does not melt before the 
blowpipe, but evaporates and depoſits a white pow- 
der: with borax it efferveſces, and is partly reduced, 


SULPHURET of ANTIMONY, Stibium vulgare. 


Of a ſteel-grey colour and metallic luſtre, pon- 
derous, emitting ſulphurous vapours before the blow- 
pipe, and at laſt evaporating in white vapours. 
There are many varieties. Sulphuret of antimony 
is found in almoſt every country of Europe, maſſive, 
diſſeminated, or ſuperficial, generally in matrices of 
quartz, lime, alumine, fluor, or barytes; it often 

ſtains 
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ſtains the fingers; and before the blowpipe melts with a 
blue flame, leaving a grey oxyd of antimony. 

The mixture of ſulphuret of antimony with potaſh, 
forms a preparation known under the name of kermes 
mineral. The name of termes was given to it by 
a Chartreux friar, named Simon, doubtleſs on ac- 
count of its colour, which reſembles that of the 
animal called kermes, which is employed in dying. 
Kermes mineral has likewiſe been called Poudre 
des Chartreux, becauſe it was firſt prepared by per- 
ſons of that religious order. The diſcovery of this 
medicine is due to Glauber, who prepared it with 
ſulphuret of antimony and a ſolution of nitre fixed 
by coal; but he has deſcribed his proceſs in an 
unintelligible manner, and almoſt entirely under al- 
chemiſtical emblems. Lemery, who laboured much 
with antimony, and who has given us a preparation 
analogous to kermes, under another name, may be 
9 as the true inventor. This remedy, how- 
ever, was offered to the public as an intirely new 
invention many years after the publication of the 
works of that chemilt, and, in faQ, owes its celebrity 
to the ſingular cures effected by means of it in the 
hands of brother Simon. This friar had the com- 
poſition from a ſurgeon, named La Ligerie, who was 
not himſelf the inventor. This laſt affirmed that he 
received it from Chaltenay, lieutenant in the army 
at Landau, to whom it had been communicated by 
an apothecary, who pretended to be a diſciple of 
Glauber., Dodart, then firſt phyſician to the French 
king, applied to La Ligerie to publiſh the receipt 
of kermes, which he accordingly did in the year 
1720. Lemery the younger claimed the diſcovery 
in the name of his father in the Memoirs of the Royal 
Academy, and with great juſtice, as moſt  chemilts 
fill make uſe of the proceſs invented by him for the 
preparation of this remedy. - ; 
If any acid be poured into the liquor * 
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kermes has been produced, after it has been entirely 
ſeparated by cooling, and will furniſh no more, this 
liquor becomes again troubled, and a yellow orange 
precipitate of ſulphurated oxyd of antimony, called 
the golden ſulphur of antimony, is produced. The 
liquor being filtered, the orange-coloured ſulphurated 
oxyd of antimony may be precipitated anew by means 
of acids; but this ſecond precipitate will by no means 
have ſo bright a colour as the firlt. 

Kermes mineral is one of the moſt valuable anti- 
monial remedies we are in poſſeſſion of; it is at- 
tenuating, and is employed with the greateſt ſuccels in 
pituitous affeftions of the ſtomach, the lungs, the 
inteſtines, and even the urinary paſſage. It is moſt 
commonly uſed in diſorders of the breaſt to aſſiſt ex- 
pettoration, It ought not, however, to be adminiſg 
tered till after the inflammation is abated. It has 
likewiſe great ſucceſs when given in repeated ſmall 
doſes in catarrhs of the breaſt, the humid aſthma, 
maladies of the ſkin, glandular ſwellings, &c. It is 
adminiſtered in a dole from half a grain to two or 
three grains in proper liquids, or made up in pills. 
It ſometimes cauſes vomiting, and very frequently 
ads as a ſudorific or a diuretic, 

The golden ſulphur, on account of its being a 
violent emetic and cathartic, is not much uſed. It 
was formerly given in the ſame diſorders as the 
kermes, but its effeAs are much more uncertain, 
There are alſo many other preparations of antimony, 
which are uſed. in medicines to great advantage. 
This metallic ſubſtance is one of the moſt important 
| in the materia medica, and phyſicians cannot pay too 


great an attention to its properties. 


PnosrHORATED ANTIMONY, Stibium phoſphoratum. 


In acicular, ſcattered, lamellar, longitudinally- 
lireaked, cryſtals, not inflaming, and yielding ve 
little ſmoke before the blowpipe. Found in Savoy, 
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in the cavities of a vein of ſulphuret of antimony : 
colour white, yellow, or blackiſh : ſoft, flexible, and 
eaſily cut. It appears to be ſulphuret of antimony 
combined with phoſphoric acid, 


Writs ORE of AnTiMony, or MuglATED Ax. 
TIMONY, St. muriaticum. 


White, ſhining like mother of pearl, radiate in a 
parallel manner, in the form of ſmall erect four-ſided 
tables. Found in Bohemia, Saxony, Dauphiny, and 
Hungary; it is totally ſoluble in nitro-muriatic acid, 
decrepitaies in the fire, and eaſily melts when pow- 
dered, evaporating in a white ſmoke: with borax 
it leaves a metallic bead: according to Klaproth it is 
nothing more than a white oxyd of antimony, con- 
taining oxyd of antimony 86, oxyde of antimony 
united with oxyd of iron g, ſilex 8. 


TELLURIUM, TELLURIUM. 


GENERIC characters, Colour between tin and 
lead, ſoft, very brittle, and eaſily reducible to pow- 
der, of a lamellar texture; ſpecific gravity 6'115: 
melting in a heat ſomewhet above the fuling-point 
of lead, and, if the heat be a little increaſed, boiling 
and evaporating, attaching itſelf in brilliant drops to 
the upper part of the retort; before the blowpipe 
burning with a lively blue flame, the edges of which 
are green, and at laſt evaporating in a white ſmoke 
{ſmelling like radiſhes: partly ſoluble in concentrated 
ſulphuric acid, and giving the ſolution a crimſon red 
colour, which precipitates a white powder on the 
addition of a large quantity of water. 

As the alchemiſts diſtinguiſhed metallic ſubſtances 
by the ſame names that the ancients had applied to 
the planets, the principle was extended in the pre- 
ſent inſtance; and the metal under conſideration was 
named by Klaproth from our own planet the earth, 
or Tellus. Tellurium, has but recently been dil- 


covered; 


=D 
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covered ; and, as it was met with in ſome of the ores 
of Tranſylvania, it has ſometimes been called Sil- 
vanite. In theſe ores it is united with gold, and 
iron, and other metals. From the white colour of 
the alloy in ſome of the varieties, it has been called 
white gold; and as at firſt there were great doubts 
reſpecting the nature of the ore altogether, and the 
ſtate in which the gold exiſted in it; or whether it 
was to be regarded as a chemical conſtituent part ; 


it has alſo been called aurum problematicum, and 
aurum paradoxum. 


NaTive TELLURIUM, T. nativum. 


Soft, heavy, ſomewhat duttile, with metallic luſtre. 
Found in the mine of Mariahilf in the Facebay 
mountains of Tranſylvania, maſſive and diflemi- 
nated : contains tellurium 92:55, iron 7*2, gold 0'25. 


GRATUIC TELLURIUM, T. graphicum. 
. Tin-white, or inclining to yellow; ſoft, brittle, 
ſtaining a little, in ſmall priſmatic cryſtals often 
grouped in ſuch a manner as to reſemble written 
characters. Found in the Franciſcus mine at Offen- 
banga in Tranſylvania, with metallic luſtre. 


WulrE TELLURIUM, I. album. 


Silver-white paſſing into braſs yellow; ſoft, heavy, 
fomewhat duftile with metallic luſtre. Found in 
the Nagyag-mine of Tranſylvania, diſſeminated or 
cryſtallized in ſmall four- ſided priſms: fracture in 
one direction foliated, in the other uneven. Con- 
tains tellurium 44:75, gold 26:75, lead 19'5, filver 
85, ſulphur o'5, | 


ForrateD TELLURIUM, T. brafteatum. 
Between lead-grey and iron-black, in flexible 
plates or fix-fided tables, with very little metallic 
luſtre. Found at Nagyag in Tranſylvania, and is 
Vor. XIV. No. 196. 4 L _ wrought 


634 NATURAL HISTORY : 


wrought for the gold which it contains: it is ſoluble 
in acids with efferveſcence. Specific gravity 8-918. 
Contains lead 54, tellurium ga, and a little ſilver and 
copper. 


ARSENICUM, ARSENIC. 


GENERIC characters, Bluiſh-white, ſoon be- 
coming black, and falling to powder in the air; ſoft, 
extremely brittle, ſpecific gravity 8:31 : ſubliming 
without melting, in a moderate heat, in a white pow- 
der emitting a ſtrong ſmell] reſembling garlic: its 
ſublimed oxyd giving an acrid taſte to water, and 
turning vegetable blues red; when diſſolved in mu- 
riatic acid, and a watery ſolution of ſulphurated 
hydrogen poured into it, precipitating a fine yellow 
owder. 
: The word arſenic is derived from the Greek ang, a 
man, or agow, male, and n, I kill. Arſenic ap- 
ars to exiſt in the metallic ſtate in combination 
with cobalt in the teſtaceous cobalt ore, or with iron 
in miſpickel. It is often combined with metals in 
various ores, and is diſengaged from them by cal- 
cination. In various mine-works, long winding 
chimneys are conſtrutted, through which the arſenical 
vapours paſs, and in which they attach themſelves. 
- The cruſt, which from time to time is formed againſt 
the internal ſurface of theſe chimneys, is taken 
away, and is the deadly poiſon fold in the ſhops under 
the name of arſenic. The cobalt ores of Saxony, 
which are torrefied to ſeparate the metal, afford al- 
moſt the whole of what is fold. This oxyd or calx 
of arſenic may be found native, and very abundant, 
in ſuch places as are ſituated in the vicinity of ſub- 
terranean fires, ſuch as the ſolfatara, &c. 
Motherby, in his new Medical Dictionary, ſays 
of arſenic, & that it produces ſpeedy dryneſs in the 
throat, and inflammation, dejeQion, fainting, ſtupor, 


delirium, tremors, convulſions, palſy, thirlt, burn- 
| | 5 ing 
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ing in the ſtomach, gripes, vomiting, cold ſweats, 
hiccoughing, and at laſt death. Beſides the effects 
which it has in common with other poiſons, it re- 
markably attenuates the coats of the ſtomach, and 
perforates the inteſtines, occaſions a ſwelling and 
ſphacelation of the whole body, and a ſudden putre- 
faction aſter death, and particularly of the pudendæ. 
When the quantity taken is not fatal, it occaſions 
tremors, palſies, or lingering hettics. And, though 
there is but little hope after this poiſon is ſwallowed, 
yet, if aſſiſtance is to be had (ſays Dr. Motherby), 
immediately give a ſcruple of the white vitrio] (ſul- 
phat of zink) to excite a vomiting, and repeat it two 
or three times ; give the patient plentifully of warm 
water mixed with ſweet oil, after each doſe of the 
vitriol, that if poſſible the ſtomach may be well 


cleared of the poiſon; large draughts are peculiarly 


proper, as they diſtend the ſtomach, and ſo more 
effeQually ' waſh away what may be lodged in its 


vilous ruge. After ſufficient vomiting, give mu- 


cilages and demulcents, particularly plenty of gum 
arabic, new milk, and oil, both by the mouth and 
clyſterwiſe ; fat broth ſhould be continued for ſome 
time, and the bowels muſt be kept lax. If the 
poiſon has had time to get into the blood, let cordial 
perſpiratives be added, ſuch as rad. ſerpent. &c.“ 


Arſenic is uſed in many of the arts; in waſhes for 


whitening of metals; in glaſs-houſes, for melting ; 
and in mining; it alſo enters into the compoſition 
of ſome kinds of varniſh, The oxyd of arlenic was 
formerly much uſed in dying, particularly in painted 
cloths; but its inutility is now acknowledged. Or- 
piment is however employed in ſome of the proceſſes 
of dying, eſpecially with indigo. Orpiment and real- 
gar are much uſed in painting: but, in general, arſe- 
nic is one of thoſe produttions whoſe advantages 
hardly compenſate for its deleterious effects. 

4L2 NaTivg 
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Nartive ARSENIC, A. nativum. 


Uncombined, with metallic luſtre. There are three 
varieties. Native arſenic occurs in Great Britain, 
various parts of Germany, Norway, Saxony, &c. 
accompanying ſpar, barytes, or feldſpar ; maſſive, 
rarely difſeminated, often compoſed of hemiſpherical 
layers, corroded,. branched, perforated, botryoidal, 
cr ſtalatitical : colour lead-grey, but its ſurface ſoon 
tarniſhing and becoming black by expoſure to the 
air: ſometimes a little ſonorous when ſtruck againſt 
a hard body, and ſo ſoft as to be eaſily cut with a 
knife : before the blowpipe it immediately emits a 
white ſmoke, diffufing its peculiar and highly poi- 
ſonous vapours to a great diſtance, burning with a 
blue. flame and gradually vaniſhing, depoſiting a 
white oxyd in the form of a powder: ſpecific gravity 
to 5'7. It is always alloyed with iron, and often 
contains cobalt, biſmuth, filver, and ſometimes a 
little gold. GE is 


Writs Oxyp of ArsENicy A. calciforme. 


White, ſoluble in 80 times its weight of water. 
There are three varieties: they are found in various 
parts of Great Britain, Germany, Hungary, Saxony, 
Bohemia, &c. either in powder or maſſive, or cry ſ- 
tallized in priſmatic needles. Colour white or grey, 
with often a tinge of red, yellow, green, or black: 
before the blowpipe it ſublimes but does not inflame, 
and tinges borax green: ſpecific gravity g*7. 


YeiLow ARsENic, or OreiMENT, A. auripigmen- 
| tum. 


Ponderous, yellow, curved or undulately foliated, 
of a waxy internal luſtre, evaporating almoſt entirely 


before the blowpipe. 
It is called auripigmentum from its golden yellow 


colour, and the uſe to which it is n 
: P ed. 


1 
2d. 
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plied. This ſubſtance, which is the arſenic of the 
ancients, differs from the ſubſtance commonly called 
arſenic at the preſent day, in containing a portion of 
ſulphur; and in- being conſequently of a yellow 
colour: whereas our arſenic is perfectly white. That 
the arſenic of Tbeophraſtus and Pliny was of a 
yellow colour is evident from the particular deſcrip- 

tion which they give of it. Pliny ſays that the beſt 
arſenic is, „ coloris in auro excellentis:” Theo- 
phraſtus ſays that, on account of its reſemblance in 
colour, ochre (N is uſed inſtead of arſenic: but 
the term »xez itſelf is apparently derived from its yel- 
low colour; and that it was of this colour appears 
further probable, from its being changed to a red 
by calcination, which is mentioned by Theophraſtus, 
and being thus converted into the ſubſtance called 
wares, which anſwers exactly to our red ochre. The 
term agen, from which our word arſenic is derived, 
was an epithet applied by the ancients to thoſe na- 
tural ſubſtances, the properties of which were found 
to be of a ſtrong, and as it were maſculine, charafter : 
and, as the poiſonous quality of arſenic was ſoon 
found to be remarkably powerful, the term was ef- 
pecially applied to that form of it which was moſt 
commonly met with. The arlenic of commerce of 
the preſent day is in ſome inſtances of a yellow 
colour ; and as the ores, from which white arſenic 
may be obtained, very commonly contain ſulphur, 
the preſence of this yellow colour is eaſily. explained: 
for the orpiment of commerce, which is valuable on 
account of its yellow colour, is obtained by ſub- 
liming together either a mixture of white arſenic and 
ſulphuret of iron, or of ſulphuret of iron and any 
mineral containing a conſiderable proportion of arſe- 
nic. Orpiment is met with in the cavities of many vol- 
canoes: and in the ſubſtance of many primitive rocks. 
It occurs in great abundance in Saxony, Bohemia, 


and Hungary, Orpiment is diſtinguiſhed from 


native 


638 NATURAL HISTORY 

native ſulphur by its laminated ſtructure, and by the 
garlic ſmell which it emits upon the application of the 
blowpipe: the laſt property ſerves alſo to diſtinguiſh 
it from yellow mica. 


RRD ARsENic, REALGAR, or SANDARAC, A. 
Sandaraca. 


Somewhat ponderous, red with an orange-yellow 
ſtreak, in ſtraight foliations, melting eafily before the 
blowpipe, burning with a blue flame and white arſe- 
nical vapours. Found in Sicily, Naples, Hungary, 
Bohemia, China, Japan, &c. maſſive, diſſeminated, 
ſuperficial, or cryſtallized in ſmall acutangled qua- 
drangular or acicular priſms. Colour aurora-red, 
ruby, ſcarlet, crimſon, or blood-red, often variegated 
with yellow traces: texture lamellar, with the folia- 
tions a little flexible, and ſo ſoft as to be cut with a 
knife, and frequently exhibiting a brilliant luſtre: 
ſtreak yellowifh-red, powder ſcarlet: in nitric acid it 
loſes its colour, Realgar is diſtinguiſhed from red 
filver ore, and chromat of lead, by its inferior ſpeci- 
fic gravity, '3*338 ; from cinnabar, by the yellowiſh- 
red colour of its powder; that of 8 being 
a bright red. The ſtrong ſmell of garlic, and the 
white fumes which it emits upon the application of 
the blowpipe, are in themſelves ſtrong diſtinctive 
marks between this ſubſtance and others with which 
it is liable to be confounded by the eye. 


ARSENICAL PyRITEs, or MaxcASIT E, A. fulphu- 
| ratum, 


Hard, bluiſh-grey with metallic luſtre, before the 
blowpipe emitting white arſenical vapours and blue 
ſulphurous flames. Found in various parts of Great 
Britain, Germany, Sweden, Bohemia, Saxony, &c. 
in irregular maſles, diſſeminated, inveſting, or cryſ- 
tallized in cubes or four-ſided priſms: colour grey- 
iſh-white, often a little variegated : texture uneven, 

- ſometimes 
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fometimes granular, ſometimes lamellar or radiate : 
when rubbed it gives the odour of garlic. Specific 
gravity 6-522. Contains arſenic 5g, iron ig'7, ſul- 
phur 15'3, ſilex 12'0. 


FerRUGINOUs ARSENIC, or MisPICKEL, A. al- 
bicans. 


Of a ſteel-white colour and luſtre, hard, emitting 
white arſenical vapours before the blow pipe, but no 
ſulphurous flame or vapour. This form of arſenic 
is very common in the tin- mines of Cornwall. The 
white oxyd of arſenic, which is the white arſenic of 
commerce, is often obtained. from it, by ſubmitting 
the ore to the proceſs of roaſting, and collecting the 
volatilized oxyd in flues connetting with the cham- 
bers in which the ore is roaſted. This ore very much 
reſembles the native alloy of cobalt and arſenic : the 
colour of the latter has often a faint ſhade of red, by 
which it may be diſtinguiſhed ; and its form is a mo- 
dification of the cube, while that of the ſubſtance un- 
der conſideration is priſmatic. 


ARGENTIFEROUS ARSENICAL PYRITES, A. ar- 
gentiferum. 


Of a filvery luſtre and very fine granular texture, 
emitting arſenical vapours before the blowpipe, and 
when fuſed with lead leaving a filver bead. Found 
in the mines of Saxony, Bohemia, Germany, and 
Spain, maſſive, diſſeminated, or acicular. Colour 
nearly that of the laſt, but brighter and more perma- 
nent ; it burns with a white flame, and leaves a red- 
diſh reſiduum. By ſolution in nitro-muriatic acid 
the filver will be precipitated. It conſiſts of arſenic, 
ſulphur, iron, and from 1 to 10 or 12 per cent. of 
hlver. Specific gravity 4. | 


COBALJTUM, 
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COBALTUM, COBALT. 


GENERIC cbaratters, Bluiſh-grey, with often a 
ſhade of red; hardiſh, very brittle ; attracted by the 
magnet, and itſelf convertible into the magnet; ſpe- 
cific gravity 815: in a red heat gradually becoming 
a blue powder, which becomes dceper, and at laſt a 
deep black-blue; in a violent heat burning with a red 
flame; when fuſed with borax, producing a fine blue 
. glaſs: giving a reddiſh colour to its ſolution in ni- 
tric acid, and precipitating a blue powder with the 
addition of potaſh. 

Cobalt was employed in manufattories to give 
a blue colour. to glaſs, long before it was ſuſpetted 
to be a peculiar metal: this was firft diſcovered 
by Brandt, a Swede. It has never yet been 
found pure and native; but moſtly oxydated, and 
united with arſenic, arſenical acid, ſulphur, iron, 
c. It has never been poſlible to obtain cobalt in 
a ſtate of purity; but Taflaert's method of treating 
the cobalt of Tunaberg, as inſerted in the Annales 
de Chemie, may anſwer for fixing preciſely the cha- 
raQters of this metal. Having bined the oxyd of 
cobalt in a very pure ſtate, his mode of reducing it 
is as follows: Take a porcelain crucible, which is 
to be lined with carbon obtained from carbonic acid; 
put in the oxyd of cobalt, and expoſe it for an hour 
and a half to a forge-furnace; let it cool, then break 
it, and a button will be found, of the colour of iron, 
brittle, which being broken exhibits a foliaceous 
texture like fern-leaves, of an iron-grey colour, with- 
out much metallic brilliancy. The ſpecific gravity 
of this very pure cobalt, according to Hauy, 1s 
85884; and this metal, though entirely deprived of 
iron, is ſtill ſtrongly attrafted by the magnet. As 
this gentleman has not ſet down the other characteriſtics 
of this metal thus purified, our following remarks 
muſt be taken to refer to cobalt procured by the 


uſual, methods. 1 
Io 


S 
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In the arts, and in the large works, cobalt is tot 
extracted in the metallic form: aſtet pounding, and 
waſhivg the cobalt ore, it is roaſted in a firfiace, 
which terminates in a long horizontal flue; that ſerves 
inſtead of a chimney. In this flue, the oxyd of arſe- 
nic, being ſublimed, becomes condenſed” into the 
ſemi- vitrified ſubſtance, which is improperly called 
white arſenic. , If the ore contain biſmuth, this very 
fuſible metal is collected at the bottom of the fur- 
nace; the cobalt remains in the ſtate of an obſeute 
grey oxyd, called zaffre. The zaffre, in commerce, 
is never pure, but is mixed with, three times its weight 
of pulveriſed flints. In this ſtate, if it be expoſed to 
a ſtrong fire, it melts into a glaſs, of a dark blue co- 
lour, called fmalt. This is reduced to powder. in 
mills, and mixed with water. The firſt portion 
which falls down, is the largeſt grained, and is called 
coarſe ſmalt ; the. turbid water being, decanted, off, 
affords a ſecond precipitate ;, and this deeantation is 
repeated four times in the whole: the laſt depoſition, 
which is finer than the reſt, is improperly called azure 
of four fires. This azure is uſed in many arts, to 
give a blue colour to metals, glaſſes, ce. 
A ſympathetic ink may be prepared thus: Put into 


' matraſs one part of cobalt, or rather zaffre, with 


ſour parts of nitric acid; let the mixture digeſt in a 
bot ſand· bath for three or four hours, or till the dif- 
ſolution is almoſt complete: then add as much mu- 
riat of ſoda as was uſed of cobalt, and of water four 
times che quantity of the nitric acid; filter the liquor 


through paper, and you have a ſympathetic ink, with 
which, if you write upon white paper, no mark will 


be viſible ; but, by ſlightly warming it, the characters 
villEappear of beautiful ſea-green colour; as the 
pap 

revived again by heat. 


- 


. b 5 FFP © ST , j 9 0 ; "44\ 
Only the oxyd of cobalt is employed in the arts, 
not the metal. It is uſed in painting earthen ware 
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ets cold, the colour diſappears, but may be 
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and porcelain; former painters uſed it ground with 
dil, hence that very rough blue viſible in the ground- 
work and draperies of old piQures ; for the colour 
grows darker with age by contact with air. It is a 
colouring-matter for glaſs and enamel. Azure is 
uſed in dying cloth, in making ſtarch, &c. 


NATIVE Oxvp of ConaLr, C. nigrum. 


Inconſpicuous, of a duſky colour, emitting no 
arſenical vapours when thrown on hot coals. There 
are two varieties; one friable, of a looſe earthy con- 
ſiſtence; the other indurated. Found in the mines 
of Great Britain, Auſtria, Saxony, Hungary, Ger- 
many, &c. This ore, which does not often occur, is 
of a black colour, and earthy appearance ; but, if 
rubbed with any hard fubſtance, its ſurface becomes 
brilliant: and this is a very good diſtinctive mark of 
it. When pure, it is particularly valuable; as al- 
ready exiſting in a fit ſtate for the purpoſe of colour- 
mg glaſs, &c. without the neceſſity of being roaſted. 


Cozartt Ocunre, C. ochraceum. 
\  Inconſpicuous, earthy: internally, of a paler colour, 
emitting arfenical vapours when thrown on hot coals. 
There are three varieties of this, brown, yellow, 
and green. They are found in the mines of Great 
Britain and various parts of the continent, generally 
_ depoſited on other ores, though ſometimes found 
botryoidal, or kidney-ſhaped. Colour various ſhades 
of brown, reddiſh, yellowiſh, green or inclining 10 
blue: it very readily forms a glaſs of various ſhades 
dE blue 50 foyer bv | 114.” 
++ - Arsxn1aT of Conarr, C. coballigo. 
- ** Radiated, red, with a glaſſy luſtre, canning are. 
nical vapours when thrown on hot coals. 'ound 
near the lakes of Killarney in Ireland, and in moſt 
laces ybere the other ores of cobalt abound ; ſome- 
times maſſive, ſometimes in the ſtate of flowers: co- 
Tour various ſhades of red, from pale e 
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red to deep crimſon: ſometimes it is found depoſited 
on different ſtones in the form of ſmall four-fided - 
priſmatic cryſtals diſpoſed in a ſtellate or radiate” 
manner, which are ſhining, ſemi-tranſparent, and ſoft 
to the touch: it conſiſts of cobalt combined with the 
arſenical acid. | 


* 


Dirty CosAlr, C. ſtercoreum. 


Inconſpicuous, of a dirty mixed colour; when 
burnt and fuſed with lead, leaving a bead of ſilver. 
Found in the mines of Norway, Saxony, Germany, 
Hungary, and Dauphiny; contains a mixture of 
filver, iron, ſometimes nickel, arſenic, rarely quick- 
ſilver, in ſuch indeterminate proportions as to make 
it difficult to fix its genus. 1 


SULPHURATED COBALT, C. ſulphuratum. 


Of a tin-white colour and luſtre, emitting ſulphur- 
ous vapours when thrown on hot coals, and at length 
leaving a pure oxyd of cobalt. Found in Sweden 
and Hungary, ſometimes maſſive, ſometimes in cu- 
bical cryſtals without ſtriæ; and is compoſed of co- 
balt and ſulphur with arſenic or iron. 7900 


Wuairzs Conair Orr, C. pyriticoſum. + 

Of a ſteel-white colour and luſtre, emitting fol- 
phurous vapours before the blowpipe, and when 
heated with powdered charcoal leaving a magnetic” 
bead. Found in the mines of Sweden, Hungary, 
Saxony, Bohemia, &c. maſſive, difſeminated,'or eryſ- 
tallized in ſmall four- ſided priſms or cubes, or dou- 
ble quadrangular pyramids; texture generally fine- 
grained, rarely ſtriated or divergently fibrous: con- 
tains cobalt combined with ſulphur and iron. 


Grey CoBALT One, C. cryſtallinum. | 63.40 

Of a bluiſh-tin colour and luſtre, emitting ſulphur- 
ous and arſenical- vapours before the blowpipe, and 
leaving a. magnetic bead. Found in the, mines of 
| 4M 2 Cornwall 


644 NATURAL, HIST ORT 


Cornwall and various parts of Europe, of a dull 
grey colour, with the, ſurface often tarniſhed: the 
cryllals ate uſually ſix-fided,, priſms: terminated at 
each end by an irregular ſix-fided pyramid, ſo that 
the. cryſtal conſiſts of fix tetragons and twelve hexa- 
gons, with the faces ſtriate in an oppolite manner. 
It conſiſts of cobalt combined with arſenic, ſulphyfr, 
and iron, in various modifications. Specific pray 
6'3g: » It often ſtrikes fire with, ſteel, emitting al 
ſame. time a ſmell. of garlic: its primitive form is a 
cube, the furfaces of which are remarkably brilliant, 
It contains cobalt 44, arſenic 55'5, ſulphur o'5. Co- 
balt; alloyed with arſenic is reduced io the ſtate of, 
the:fople oxyd of, cobalt by the procels of roaſting : 
the oxyd is extenſively uſed in the arts, for the pur-, 
poſe of giving a blue colour to glals, and enamels, 
&c. Duting the roaſting, the arſenic-is ſeparated i in 
the ſtate of a white oxyd, and is depoſited in, flues 
communicating. with the chambers where the ore is 
roaſted. From the nature of the ſubſtance depoſited, 
theſe flues arc uſually called poiſon flues ; and pro- 
bably from the ſame circumſtance the German miners 
« gave this metal the name of cobalt; which literally 
ſignifies an evil ſpirit. The white fumes and the 
ſtrong ſmell of "garlic emitted from this variety, of 
cobalts and its property of communicating a blue co- 
louxito glaſs of borax, flipguiſh it frm all other 
minerals. NN. 
as 


ACN ESIUM, MANGANESE. 


"GENERIC charafters,,, Dark, grey, gradually 
blackening by expoſure to ihe air; hard, very brit- 
ile, of :a; granular texture, aitratted by the magnet 

- when reduced to poyder ; ſpecific gravity. 2; melt- 
ing with great difficulty, its black oxyd aſſuming a 
green colour; which in aivery : violent heat is fuſed 
andi converted into a green glaſs; when fuſed with 

borax, reis a deep red lake; when diſſolved, 
; 10 29.160065 i Do: egen 6 $f in 
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in ſulphuric acid, leaving a black ſpongy maſs be- 
hind, .and 0 a red e 4/2400 withithe addition 


of ſoda. #4 


#332343 


(ef 
+ &4&- 


Narivs Mzrarlie MANGAN £58, M. regulina. 


- Staining the fingers, of a filver-grey colour with 


metallic luſtre, and divergingly-foliated . texture. 


Found in the valley of Viedeſſos, near Leni, in ihe 
peighbourhood of Foix, on the Pyrenees, i in. kidney- | 


form maſſes: it is {lightly malleahle, . N auracted 
by the magnet. Mev eee vaude, 
' MANGANESE Ocurt, M, Fromm E Wen 


Fable, without luſtre or tranſparency, earthy. 
Found in England, the Pyrenees, the mines of Fran- 
conia, and in the Altaic mountains * Siberia; mal-, 
live or diſſeminated, cellular, porous, perforated, gr 
in various imitative, forms: texture earthy, Colour 
blackiſh, or brown like the brown hamatites. Spe- 
ciic gravity, before it has abſorbed. es eh ; 
alter e 3903. 4 5 


' Brackx Wap, M. pilloram. 8 7210 


Black, friable, floating ; mixed dry with a ürtpof 
its 'weight of linſeed oil, producing ſpontaneous in- 


flammation. Found in Derbyſhire, forming conſi- 


derable ſlrata; friable, generally ſmooth between 


the fingers, Contains manganeſe, oxyd of i iron, lead, 
and mica, | \ 
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" Wuarteg Ons of MAN CAN ESE, M. Nivea. 


White, becoming browniſh or blackiſh when heat- 
ed; ſoft, efferveſcing with nittic acid and emitting 
fulphurated hydrogen gas. Found in the mines of 
Great Britain, Norway, Sweden, and Tranſylvania, 
in round or kidney-form maſſes, or variouſly diſſe- 
minated, ſometimes in looſe ſcales. Colour white, 
with often a reddiſh tinge : texture either radiated or 
in incurved foliations: before the blowpipe it gives 
aà violet colour to borax. 


NATIVE Oxyp of MAN GAN ESE, M. vulgaris. 

Soft, ſtaining the fingers, of a ſteehgrey colour 
with metallic luſtre. Found in various parts of Great 
Britain, particularly on Mendip-hill in Somerfetſhire; 
in Sweden, France, Germany, Bohemia, Sileſia, &c. 
maſſive or diſſeminated, or variouſly imitative, in 
ſmall acutangled quadrangular priſms or ſix-ſided 
acicular columns with the faces often longitudinally 
ſtriate. Colour greyiſh-white, more or leſs duſky, 
with ſometimes a ſmall tinge of red: texture ſeldom 
compaR, 1 fibrous in a ſlellate manner, ra- 
diated, or foliated, with the fragments indeterminate 
or wedge-form or ſplintery : ſoſt, brittle, with a black 
or brown ſtreak: before the blowpipe it becomes 
blackiſh-brown, but does not melt, and tinges borax 
violet. | 

The accurate experiments of Scheele, and thoſe 
of Bergman, Gahn, Rinman, Engeſtroem, Iſleman, 
La Perouſe, and Fourcroy, bave thrown great light 
upon the properties of this metallic ſubſtance. Melt- 
ed under the blowpipe, with microcoſmical falt, a 
tranſparent glaſs is obtained, of a bluiſh-red colour; 
if left to grow cold and melted again, flowly, the co, 
lour diſappears; melted afreſh with the outward 
flame of a blowpipe, the colour may be made to 
come and go alternately, By heating the * 


*. 
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oxyd alone in the pneumatic apparatus, very pure 
oxygen gas is obtained, It is this oxygen or vital 
air alone, which can be uſed to advantage by patients 
whoſe diſorders require the adminiſtration of this 
fluid, It is to be remarked, that, in diſtilling the 
native oxyd of manganeſe, in order to obtain vital 
air in a very pure ſtate, the retort muſt be completely 
filled with this ſubſtance, ſo as to allow no atmoſphe- 
rical air to remain in the retort. It is in this wa, 
that the vital air intended for the uſe of the ſick, or 
for the compoſition of water, ought to be prepared. 
Without this precaution, a conſiderable quantity of 
nitric acid will be formed, or a mephitic reſidue 
produced, which ſtops the combuſtion of the hydro- 
gen gas, and renders it neceſſary to empty the re- 
ceiver, Nearly two quarts of oxygen gas may be 
obtained ſrom an ounce of the oxyd. LED 
By adding oxyd of manganeſe tothe materials uſed in 
making glals, it is rendered of a clear white: the addi 
tion of nitrat of potaſh gives the glaſs a violet-colour, 


which will be ſo much the ſtronger, in proportion as the 


oxydation of the metal by the nitric acid was the 
more complete. Thus the oxyd of ' manganeſe is 
uſed-in glaſs-works, either to take away the yellow, 
green, or blue, tinge, from glaſs intended to be of a 
clear White; or, in other proportions, to give the glafs 
a violet colbur. This ſubſtance is alſo an ingredient 
in printers' ink. The affinity of manganeſe for the 
principle of combuſtion ſerves likewiſe to guide mo- 
dern chemiſts in a great number of caſes, and ma 

lead to, diſeoveries. concerning the nature of many 
ſubſtances at preſent unknown. The ſpecific gravity 
of this oxyd varies from 2 to 44: it contains from 


30 to 45 per cent. of oxyd of manganeſe, from go 


to 40 of oxygen, and a ſmall quantity of oxyd of 
iron, carbonat of lime, barytes, and ſilen. 
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STU  VISY i P3STEGQS: eme 359 21, 
[6:17 BTACR OR of MancAntst, M. nigra. 
« © Soft, Raining the fingers, black with hardly any 
luſtre. Found commonly in the mines containing 
"the grey ore, or native oxyd; maffive, inveſting, or 
variouſly imitative. ' Colour black or dark brown, 
ſometimes with a bluiſh caſt, and often variouſly co- 
loured on the furface : texture earthy, compaR, even 
or {lightly conchoidal: in its compoſition it reſem- 
bles the laſt, but contains more iron. Its cryſtals 
; arc uſually cight-fided priſms, with their faces ſmooth, 
o Minn dete. 9 | 


*Pzx1GcORD. STONE, or Couracr MANGANEsE, 
3 24 © 1M: petracorivs. 

- Hardiſh, taining the fingers, blackiſh, ſhining in- 
*ternally,* becoming red when heated. Found at Pe- 
rigord in France, ſoſtiſn, of a compa texture, and 

ibrowniſh-black colour: when heated it hardens and 
becomes reddiſh-brown, but not magnetic, and gives 


*a red or violet tinge to borax. Beſides manganeſe, 


it contains alumine and iron. | 
«. EXRED Ox E of Mancanegse, M. roſea. 

Pale roſy red, foliated, not ſtaining the fingers, 
eaſily melting with effetveſcence. Found in the 
Nagyag mines of Tranſylvania, where it is the ma- 
trix of gold; and near Kaphik in Hungary; maſſive, 
Aooſe, diſſeminated, or imitative, ſometimes cryſtal- 
-lized' in *rhombvidal priſms or needles : texture fo- 
 Jifted"n- thin incurved layers, with the fragments 
"often ſplintery. Colour pale roſy red mixed with 
white; powder whitiſh. It efferveſces with ' nitric 
and muriatic acids, becomes reddiſh-brown when 
heated io redneſs, and tinges borax red. Contains 
ſilex 55, oxyd of manganeſe 38, oxyd of iron 7, and 
about 2 of alumine. | 0 


12 


TUNGSTENUM, 
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TUNGSTENUM, TUNGSTEN, or WOL- 
F RAM. 


GENERIC charaQters, Greyiſh or browniſh, in- 


ternally ſteel- white; very brittle and hard; not at- 
tratted by the magnet; ſpecific gravity 176: fuſing 
with great difficulty, gradually changing from a black 
to a yellow oxyd when heated, which, with the addi- 
tion of microcoſmic ſalt, is at laſt converted into a 
blue glaſs; ſoluble in the nitric acid into a yellow 
oxyd. 


The literal meaning of the word Tungften is heavy 


ſtone. - The metal was ſo called from the great ſpeci- 


hc gravity of the mineral, in which it was firſt diſco- 
vered. It is alſo called Scheelium ; in honour of 
Scheele, who firſt aſcertained the real nature of this 
mineral. It exiſts in two natural forms; in one of 


which it is combined with lime; in the other, with 


iron and manganeſe: the firſt is uſually called Tung- 
ſten; the laſt Wolfram. 


TuxcsTaAT of Lime, or TuncsTEnN, T. calcareum. 


Ponderous, lamellar, extremely brittle, yellowiſh- 
white or grey, digeſted with hot nitric acid becoming 
yellow. Many of the ſpecimens of tungſten met 
with in cabinets come from Zinnwalde in Bohemia; 
and are accompanied with mica cryſtallized in hex- 
agonal plates, and with ſmoky quartz, Numerous 
minute cryſtals of tungſten ſometimes incruſt the 
ſurface of the latter ſubltance. Tungſten is alſo met 
with in Cornwall; and in Sweden. It uſually ac- 
companies tin-ore and wolfram. It was at firſt miſ- 
taken for a white variety of native oxyd of tin; from 
which it may be diſtinguiſhed by the change of co- 
lour it undergoes when thrown into nitric acid, It 
is diſtinguiſhed from carbonat of lead by not effer- 
veſcing with an acid, and in not being blackened by 
an alkaline ſulphuret : from ſulphat of baryt, by its 

Vor. XIV. No. 196. 4N greater 
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greater ſpecific gravity; and by the yellow colour it 
aſſumes when thrown into nitric acid. Specific gra- 
vity from 5:8 to 6: contains oxyd of tungſten 70, 
lime 30. 


TuncsTar of Mx AN ESE, or WoLrram, 
T. mag ne ſiatum. 


Very ponderous, lamellar, opake, of a blackiſh- 
brown colour and reddiſh-brown ſtreak, forming a 
greeniſh glaſs with borax. Specific gravity 7; con- 
tains oxyd of tungſten 65, oxyd of manganeſe 22, 
oxyd of iron 13. 

Wolfram is one of thoſe minerals whoſe equivocal 
effect occaſioned it to be often ranked with different 
ſpecies, to which it ſeemed to have ſome reſemblance; 
ſo that it was long before it obtained a permanent 
place. Henckel ſays, that at Altenbury in Miſnia, 
it was erroneouſly called antimony ; hence, perhaps, 
the name of wolf's foam, or wolfram. Many natu- 
raliſts regarded it as a ſchorl abounding in iron; 
others conſidered it as an arſenical ore of iron; 
Wallerius thought it a ſpecies of manganeſe. But 
d'Elhuyar, Vauquelin, and Hecht, put an end to 
theſe conjectures, by proving that wolfram contains 
a metal of a peculiar nature, which is tungſten. 
Wolfram is drawn from the mines of Saxony, Bo- 

hemia, and Sweden. It often accompanies cryitals 
of tin, which are alſo of a blackiſh colour, but differs 
materially from it. It has been found in France 
alſo, in the department of Haute Vienne, in the can- 
ton and commune of St. Leonard, and at Puy-les- 
Mines. It eaſily yields to the file, and then exhibits 
a brown colour, {lightly tinged with violet, where the 
file has paſſed: the duſt, rubbed upon paper, exbibits 
| ſpots of the ſame colour. It is compoled of brilliant 
laminz, which are eaſily ſeparated by percuſſion. It 
is very ſlightly eleAric, and does not auradt the mag- 


netic needle. 
? MOLYPE- 
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MOLYBDANUM, MOLYBDENA. 


GENERIC charaQters, Bluiſh-grey, not tarniſh- 
ing; brittle, not magnetic, compoſed of ſcaly parti- 
cles cohering together, ſpecific gravity 7.5: nearly 
infuſible, gradually becoming a white volatile oxyd 
when heated, which with borax forms a violet, and 
with microcoſmic ſalt a green, gow! partly ſoluble 
in ſulphuric acid, and giving the 
and then a blue colour. 

Certain ſubſtances have long been confounded un- 
der the names of black-lead ore, mineral lead, plum- 
bago, or molybdena, which the more exact analyſis 


of Scheele has proved to be of a different nature. 


Molybdena can now no longer be confounded with 
that ore of which drawing-pencils are made, called 
black-lead; the differences are ſo obvious, that no 
doubts can remain, Molybdena is compoſed of hex- 
agonal ſcales, of greater or leſs ſize, very ſlightly ad- 
hering to each other: it is ſoft and fat to the touch, 
ſoils the fingers, and leaves traces upon paper, which 
are bluiſh, or of a filvery grey colour; the traces 
from plumbago are darker and rougher. When it 
is reduced to powder, which is difficult to be per- 
formed, on account of the elaſticity of its ſcales, it 
has a bluiſh colour; it yields eaſily to the knife, is 
not brittle, and has not the granulated texture of 
black-lead, or Graphites plumbago, which ſee de- 
ſcribed at p. 528. | 

 Molybdena occurs in two forms only: firſtly, in 
an acid ſtate united with lead, ſor which ſee p. 608, 
ſecondly, combined with ſulphur, and thence called 


SULPHURET of MoLyBDExA, M. vulgare. 
Found in France, Spain, Sweden, Saxony, Siberia, 
and Iceland, in gangues of feldſpar, lithomarg, or 
quartz, generally in maſſes conſiſting of ſmall grains 
agglutinated together, ſometimes cryſtallized in fix- 
rag 4Ns fided 


olution firſt a green 
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ſided tables. Colour light lead-grey, with ſometimes 
a ſhade of red; ſtreak bluiſh-grey, metallic,;. powder 
bluiſh : ſoft, opake, ſtaining the fingers, and feeling 
a little greaſy to the touch, Texture lamellar, with 
the foliations thin, incurved, and ſlightly flexible. 
With warm nitric acid it efferveſces, leaving a grey 
oxyd undiflolved; before the blowpipe it evaporates 
in white ſulphurous vapours. Specific gravity 4738: 
contains molybdenum 60, ſulphur 40. 


URANIUM, URANITE. 


GENERIC charaQters, Dark-grey inclining inter- 
nally to brown, with a ſlight luſtre ; ſoft, brittle: ſpe- 
cific gravity 6:44 : hardly fuſible before the blow- 
pipe, but with borax forming a brown and with mi- 
crocoſmic ſalt a graſs-green glaſs: convertible into a 
yellow oxyd by the nitric acid. This metal was 
lately diſcovered by Klaproth; it has not yet been 
found native, Klaproth called it Uranite, or Ura- 
nium, from Uranus, the name which Bode gave to 
Herſchel's newly-diſcovered planet, by us called the 
_ Georgium Sidys. Klaprotts detefted this metal, 
combined with a. certain mineral, found in a mine 
belonging to- George Wagsford, at John-georgen- 
ſtadt, in Germany. Its diſcoverer, Klaproth, to 
whom we owe its analyſis alſo, firſt extracted it from 
ſulphur; then he diſſolved it in the nitric and nitro- 
muriatic acids, and precipitated by alkalies; he ob- 
tained precipitates of a lemon or orange colour: with 
ammoniac, the precipitate is of a dirty yellow. For 
the reduQion of this metal, ſeparate the yellow preci- 
pitates from the ſolution by means of acids; make 
a paſte of them with linſeed-oil, which put into a 
roaſting-furnace; a black powder is obtained, which 
is to be put in a crucible, well ſecured with charcoal, 
and expoſed to a ſtrong heat. Theſe experiments 


are not very concluſive, becauſe the metal has 12 
| 7 | | een 
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been yet obtained in large quantities; ſo that it is 


not eaſy to diſcover all its properties. 


URANITIC Ocure, U. ochraceuln. 


Yellowiſh or green, of an earthy texture, entirely 
ſoluble in nitric acid, combined with a large portion 
of oxygen, Generally found on the ſurface of U. 
fulphyreum, or pechblende, in Cornwall, &c. It 
fightly ſtains the fingers: is hardly fuſible before the 


blowpipe, but in a ſtrong heat becomes black. Spe- 


cific gravity 3*343: conliſts of oxyd of uranium and 
oxygen. 


Micaczous URAN ITI ORE, L. chalcolithus. 


Hardiſh, diaphanous, ſhining internally, of a foli- 
ated texture, entirely ſoluble in nitric acid. Found 
in Cornwall, near Eibenſtock and John-georgenſtade 
in Saxony, and near Rheinbreidenbach in the electo- 
rate of Treves; ſometimes on the ſurface of other 
ores, ſometimes in larger or leſs particles mixed with 
rocks of gneils, garnet, or quartz, moſt commonly 


cryſtallized in cubes, ſquare plates, eight-lided or 


ſix-fided priſms. Colour emerald or grafs green, 


often inclining to filvery-white or yellowiſh, with a a 


greeniſh-white ſtreak : ſoluble in nitric acid without 
efferveſcence, but inſoluble and infulible by alkalies: 
conſiſts of oxyd of uranium, carbonic acid, and the 


green kind a little oxyd of copper. Specific gravity | 


3:12. It is diſtinguiſhed from mica by its want of 
elaſticity ; and by its ſolubility in nitric acid; and 
from muriat of copper, for which it has been miſtaken, 
by not communicating a blue and green colour to the 
flame of a candle. 


* 


SULPHURATED URAN ITE, or PECHBLENDE, UV. 


ſulphureum. a 
. Hardiſh, very ponderous, black, compaRt, ſhining 
internally. It is called pechblende, or pitch-blende, 


from its reſemblance to the black variety of ſulpburet 
- of 
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of zink, for which ſee p. 621. Found at John- 
georgenſtadt in Saxony, either forming entire thin 
ſtrata alternating with other ſtratified minerals, or 
maſſive and diſperſed: colour black, dark grey, or 
bluiſh-black, with a darker ſtreak and opake black 

wder; texture conchoidal, very brittle: imper- 
feQly ſoluble in ſulphuric and muriatic acids, but 
perſectly in nitric and nitro-muriatic acids, giving 
the ſolution a vinous yellow: forming a grey opake 
flag with borax and ſoda, and a green glaſs with mi- 
crocoſmic ſalt. Specific gravity 6˙378 to 7:5: con- 
tains uranite 86:5, ſulphuret of lead 60, ſilex 5, oxyd 
of iron 25, 


TITANIUM, TITANITE. 


GENERIC characters, Orange-red, very hard, in 
minute agglutinated grains; not fuſible by any known 
heat, but when expoſed hot to the open air forming 
a blue or purple oxyd: 3 a white powder 
when its cryſtals or red oxyd are fuſed in four times 
their weight of potaſh, and the whole diſſolved in 
water. 

| The name of this metal is derived from the Titans, 
or giants of fabulous biſtory. The ſubſtance whence 
it is extracted, is the red ſchorl, principally found in 
Hungary; but it has ſince been found in France, in 
the province of Brittany; and it alſo appears to be 
the ſame ſubſtance with that which Mr. M“ Gregor 
found in an iron ore, from Menackan in Cornwall, 
and of which he gives an intereſting account in 
| Crell's Journal for 1791. The red ſchorl found in 
France is in ſome ſpecimens of a bright red colour, 
in others darker. It is found at the ſurface of the 
ſoil, in lumps never more than an inch in diameter, 
- which generally appear rubbed or worn on the ſur- 
face; but ſome preſerve a regular cryſtalline form. 
It is very hard, will cut glaſs, and is difficultly -re- | 
duced to powder. The pieces which fly off * 
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the hammer are very bright, with poliſhed ſurfaces. 
This oxyd, melted with ſmalt, gives to porcelain a 
pure regular ſtraw-colour, It has been long uſed at 


the manufacture of Sevres, to give porcelain a brown 
colour. | 


MENACKAN TirAxirE, T. Menackanzta. 


In {mall irregularly-ſhaped grains, black, eaſily 
pulveriſed, and the powder attracted by the magnet. 
Found in the valley of Menackan in Cornwall, alſo 
in America and New Holland, in ſmall grains re- 
ſembling gunpowder, of no determinate ſhape, and 
often mixed with fine grey ſand: it does not deto- 
nate with nitre, but melts with two parts of fixed al- 
kali into an olive-coloured maſs, from which nitric 
acid precipitates a white powder; and this powder 


mixed with diluted ſulphuric acid ſo that the maſs. 


be not too liquid, and evaporated to dryneſs, pro- 
duces a blue maſs: before the blowpipe it does not 
decrepitate, but with microcoſmic ſalt it acquires a 
greeniſh tinge which becomes brown on cooling. 
Specific gravity 4*427 : contains oxyd of iron 46, 
oxyd of titanium 45, with ſome ſilex and manganeſe. 


IsERIV E TiTANITE, T. Iſerina. 
In ſmall rounded grains, browniſh- black, hard, 


brittle, of a conchoidal texture, not attracted by the 


magnet. Found in the ſand of the river Iſer in Bo- 
hemia, of an iron-black colour tending to brown, 
and is hard, heavy, and brittle. 


RuTaile TIrANITE, T. Ruthila. 


CompaR, reddiſh-brown, opake, of a foliated tex- 
ture, forming a violet-black glaſs with microcoſinic 
falt. Found in Hungary, the Pyrenees, the Alps, 
and in Brittany, generally cryſtallized in four or ſix- 
ſided priſms, or acicular. Specific gravity from 
4180 


ms. So ab wot . 4 
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4180 to 4'246; when pure, it is compoſed entirely 
of oxyd of titanium. 

A variety called ANaTasz is found in Dauphiny, 


varying in having its cryſtals in an elongated oQtahe-. 


dron whoſe bale is a ſquare, with the ſummits com 
plete or truncated, and the faces tranſverſely ſtriate: 
colour ſteel-grey, verging to black or deep blue: 
Juſtre vitreous, generally opake. Specific gravity 


3˙857. 
NI oRIXE TITAN ITE, T. nigrina. 


Compact, hard, brittle, with a waxy luſtre and fo- 
liated texture, imperfealy ſoluble in muriatic acid, 
from which it precipitates a clammy yellowiſh maſs 
with the addition of ammoniac. Found near Paſſace 
in Bavaria, at Arendal in Norway, and near St. Go- 
thard, ſometimes maſhve or diſſeminated, ſometimes 
cryſtallized an ſhort obtuſangled four-lided priſms: 
colour reddiſh, yellowiſh, or blackiſh brown, rarely 
* Od with a whitiſh-grey powder. Before 

the 'blowpipe it is infuſible, but in charcoal it is con- 
verted into a black opake porous flag. Specific gra- 
vity 3*5: contains oxyd of titanium g3, ſilex 35, 


lime 33. 


CHROMIUM, CHROME. 


GENERIC charadters, White with a ſhade of 
yellow, very brittle; very difficult of fuſion : gra- 
dually oxy dating in the nitric acid, and the oxyd be- 
coming green when heated in a cloſe veſſel. 

This metal, the name of which has been derived 
from the Greek word xu, colour, has been ſo call- 
ed in confequence of the colour which it communi- 
cates to ſome of thoſe ſubſtances into the compoſition 
of which it enters. The emerald for inſtance owes 
its peculiar green colour to the preſence of this metal 
in the ſtate of an oxyd. The ſpinell- ruby derives its 


colour from the ſame metal in the ſtate of an = 
c 


lfu, ̃ ß—ß̃łʃö ! HS. 
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We are indebted to Vauquelin for the diſcovery of - 


this metal. Its uſes are not yet known; hereafter: 
perhaps it may afford beautiful and durable colours 
to the painter and cnameller. 


CUROMAT of Ltap, or RE D-LEAD ORE of Sitge- 
RIA, Chromium plumb. 


Red with a ſhade of yellow, and a fine orange- 
yellow ſtreak and powder; texture compact, cryſtal- 
lized in four- ſided priſms; a conduQor of the elec- 
tric fluid. This is the ſubſtance in which the metal 
was firſt diſcovered. Chromat of lead was originally 
met with in a mine fituated on the eaſtern ridge of 
the Ural mountains, in Siberia, in about the fifty- 
third degree of north latitude. It occurred, in diſ- 
tint cryſtals, in a vein running in gneiſs or mica- 


ceous ſchiſtus: the principal vein of the mine was 


worked for the ſake of the gold it afforded, which is 
contained in a liver-coloured iron ore of a cubic 
form. Since that time it has been diſcovered, in the 
ſame neighbourhood, in the form of a thin irregular 
incruſtation, on a kind of ochry micaceous ſchiſtus ; 
and alſo, in a cryſtalline form, in the interſtices of a 
ſtratified ſand-ſtone. In Ruſha it is much uſed in 
oil-painting, and is very highly valued on account of 
its durability. Chromat of lead is diſtinguiſhed from 
realgar, which often cloſely reſembles it in colour, 
by not emitting a ſmell of garlic upon the application 
of the blowpipe : from red filver, by the yellow tinge 
of its powder : from cinnabar, or ſulphuret of quick- 
filver, by the ſame mark; beſides which, cinnabar is 
entirely volatilized by the action of the blowpipe, 


whereas chromat of lead is reduced to a metallic 


ſtate. Chromat of lead is ſometimes ſuperkicially 
covered with a pulverulent or minutely-cryſtallized 
ſubſtance, of a green colour. This is a combination 
of oxyd of lead with oxyd of chrome; and may by 
the eye be miſtaken for phoſphat of lead, or green 

Vol. XIV. No. 196. 40 carbonat 


— 


. 


9 
f 
; 
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carbonat of copper: but, if thrown into nitric acid, 
it communicates to the liquid an orange red colour; 
and may thus be diſtinguiſhed from both thoſe ſub- 
ſtances. Specific gravity 6; contains oxyd of lead 
65'12, chromic acid g4'88. 


CHROMNAT of Iron, Chr, ſerri. 


Brown, with an aſhy-grey powder and flight me- 
tallic luſtre; melted with potaſh, and diſſolved in 
water, imparting an orange-yellow colour to the ſo- 
lution. Found near Gaſſin in France, and in Sibe- 
ria, in irregular maſſes: colour reſembling that of 
brown blende: bardneſs fufficient to ſcratch glaſs: 
inſoluble in nitric acid, but melts with borax into a 
fine green glaſs. Specific gravity 4: contains chro- 
2 acid 43, oxyd of iron 347, alumine 20'3, 

EX 2, ; 


COLUMBIUM, COLUMBITE.. 


GENERIC charaQers, Browniſh-black, internally 
iron- grey, with a chocolate-brown ftreak and pow- 
der; hardiſh, very briiile, of an imperfeRly-foliated 
texture, opake, not attratted by the magnet: ſpecific 
gravity 5˙9. | 

Columsirte, C. compactum. 

Sent to Sir Hans Sloane from Maſſachuſets, and 
is at preſent in the Britiſh Muſeum. Colour dark 
grey-brown with a glaſſy luſtre ; rather hard, and 
very brittle : longitudinal fracture imperfeRly lamel- 
tar, croſs-frature fine-grained: when expoſed to a 
violent heat for a long time, was found in a late of 
black powder, Contains oxyd of  columbium 78, 
oxyd of iron 21. 


TANTALIUM, TANTALITE. . 


GENERIC characters, Blackiſh-grey, ſoftiſh, of 
a granular fratture, not magnelic ; ſpecific rey 
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65 : not ſoluble in any acid, nor altering its colour 
when heated to redneſs; melting with phoſphat of 
ſoda and borax into a colourleſs glaſs. 


Y - 
TANnTALITE, T. magneſiatum. 


Conſiſting of oxyd of tantalium combined with 
the oxyds of iron and manganele. Found at Kimito 
in Finland, in irregular cryſtals; colour between 
bluiſh-grey and blackiſh-grey: ſurface ſmooth with 
metallic luſtre: very hard; fracture compact. Spe- 


cific gravuy 7'953- 
YTTRiO-TANTALITE, T. yttriatum. 


Conſiſting of oxyd of tantalium combined with 
the oxyds of iron and yttria. Found at Kimito in 
Finland, in ſmall kidney-form maſſes of inconſider- 
able hardneſs: fracture granular, iron-grey, of metal- 
lic luſtre : may be ſcratched with a knife, and gives 
a grey powder. Specific gravity 5-13. | 


POTASSIUM AND SODIUM. 


THESE are the names of two new metals diſco- 
vered by tne decompolition of potaſh and foda, This 
grand diſcovery of the decompolinion of alkalies was 
made by Mr. Davy, and explained by him in his 
Lectures at the Royal Inſtitution in June 1808. 

Potath and ſoda, in their dry ſtate, are non-conduc- 
tors, but, when moiſtened, have the property of conduQt- 
ing electricity. In both inſtances Mr. Davy clearly 
produced metalline ſubſtances, by bringing them with- 
in the action of the Voliaic battery. Oxygen was 
given out at the politive ſide of the battery, and at 
the negative little globules of the metallic baſe were 
inſtantly formed. The metalline baſes of the alka- 
lies he named Potaſſium and Sodium, chufing the 
termination um, in compliance with the preſent no- 


menclature of metals, in order that they might agree 


vith Platinum, Plumbum, &c. &c. Theſe new me- 
4 O 2 tals, 
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tals, to appearante, are preciſely like mercury, but 
yery different from that metal in their various pro- 
perties. He ſhowed the great inflammability of the 
new metals, by touching them with the ſmalleſt quan- 
tity of water, when they inſtantly took fire, They 
are both malleable at the common temperature, and 
may be ſpread into very thin leaves on a plate of 
glaſs, by mere preſſure. So great, however, is their 
attrattion for the oxygen of the atmoſphere, that they 
almoſt inſtantly became tarniſhed. Before the diſ- 
covery of theſe new metals, only two bodies of this 
claſs, viz. iron and platinum, were capable of being 
welded, and that at a very great heat, whereas ſepa- 
rate parts of the potaſſium and ſodium can be united 
readily at the common temperature of the atmoſ- 
phere. The ſpecific gravity of theſe metals is their 
moſt ſingular property, being lighter than water: the 
ſpecific gravity of potaſſium, is to that of water as 
about fix to ten; of ſodium, as nine to ten. Mr. 
Davy ſhowed, that the metals which he had ſpread 
an glaſs were eaſily fuſible again by the heat of a 
ſpirit-lamp, by the application of which they almoſt 
inſtantly ran into globules. The attraction of theſe 
new metals for oxygen was ſhown by their burning 
at a red heat, when the alkalies were again revived. 
In analyzing them with great accuracy, he found the 
potaſh contained 14 parts of oxygen, and 86 of me- 
talline bale, but the ſoda contained 20 parts of oxy- 
gen to 80 of baſe. 
_ Theſe metals, introduced into a jar of oxymuriatic 
gas, ſpontaneouſly took fire, and the white fume col- 
lected on the glaſs was in the one caſe muriat of pot- 
aſh, in the other muriat of ſoda, or common culinary 
ſalt. Particles of the new metals put into water de- 
compoſed the water, and gave out a brilliant light. 
The water uſed was pure diſtilled water, which, in- 
ſtantly after the decompoſition of the metals, ſhowed, 
by means of turmeric-paper, that it was n — 
g alkaline. 
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alkaline. The ſame ſort of aQtion was exhibited b 
the nitric acid; and the potaſſium atted alſo on the 
ſulphuric and other ſtrong acids. Mr. Davy placed 
ſmall particles of the metals on ice ; and they imme- 
diately decompoſed the water, and gave out a bright 
light : alkali was likewiſe formed on the ice. Theſe 
metals unite with mercury, and form ſolids: thus, 
one part of ſodium and three of mercury being mix- 
ed, the two fluids united in a ſtate of ſolidity. 

Mr. Davy's brilliant diſcovery was no ſooner known 
at Paris, than the French chemiſts eagerly haſtened to 
explore the new track. The reſearches of Meſſieurs 
Thenard and Gay-Luſſac (communicated to the Na- 
tional Inſtitute, and publiſhed in the Mem. de la 
Soc. d'Arcueil in 1809) appear to have been con- 
dutted with uncommon ingenuity and ſucceſs. By 
fuſing with intenſe heat, in a clean gun-barrel, the 
cauſtic potaſh in contact with iron filings, and con- 
denſing the ſublimate by the application of exceſſive 
cold at the other extremity of the barrel, they pro- 
cured a quantity of the fluid metal at a much leſs ex- 
pence, and in far greater quantity, than can be ob- 
tained by the ordinary Galvanic proceſs; and thus 
they were enabled to examine the combinations of 
this new ſubſtance on a pretty large ſcale. The me- 
tal of ſoda was procured in a ſimilar manner. And 
it was diſcovered, that the action of theſe metals, 
among other ſtriking effects, occaſions the decompo- 
fition of ammoniac' and of the acid of borax. | 

Some very fingular reflections ariſe from the ex- 
periments of theſe gentlemen. They ſeem to have 
eſtabliſhed, moſt convincingly, that the new metals 
are not ſimple ſubſtances, but really compounds of 
the ſeveral baſes with hydrogen. We have not 
ſpace to enter into their arguments and proofs; but 
we cannot refrain from adducing a conſideration 
founded on analogy, for which we are indebted to 
jbe Edinburgh reviewer: „Every compound muſt 

| have 
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have the intermediate denſity of its diſtin& ingredi- 
ents—but the ſpecific gravity of theſe alkaline metals, 
one of which abſolutely floats on water, is far leſs 
than that of the ſubſtances from which they are de- 
rived, Does not this clearly indicate the union of 
their baſes with ſome attenuated ſpecies of matter, 
ſuch as hydrogen, which by its infuſion may widely 
diſtend the primary molecules, and thus reduce the 
compound to a much lower denfity.” —And the ſame 
judicious writer goes on to add, © Should theſe me- 
talloids be of the ſame nature with the ordinary me- 
tals, we can only conclude, that all metals are in like 
manner the compounds of certain baſes with hydro- 
gen. Theſe baſes may not yet have been exhibited, 
though we are familiarly acquainted with their oxyds 
and metalline bydrats, which would be conſidered as 
only oppofite compounds.” And he concludes, 
& Such indeed is the preſent looſe and unſettled ſtate 
of chemical principles, that we ſhould not feel great 
ſurpriſe at ſeeing the old dottrine of phlogiſton, with 
ſome modifications, again reſtored to its former cre- 
dit.” Edin. Reviey, for ]an. 1810, 


CLASS V. PETRIFACTIONS. 


3 water impregnated with calcdreous matter re- 
L mains long in contact with extraneous ſubſtances, 
an earthy incruſtation takes places, that ſoon excludes 
the incruſted ſubſtance from view; which thus, in 
common language, is ſaid to be petrified : the ſhape, 
is, remaining the fame ; but the ſubſtance in ap- 
arance converted into ſtone, In this manner are 
— the well-known petrifaQtions of birds“ neſts, 
moſs, leaves, &c. If the proceſs be carried on for 
a ſufficient length of time, and the incruſted body be 
of a' periſhable nature, as in the caſe of vegetable 
matter, the whole of this is removed by gradual de- 
cay, and the remaining aſs is entirely earthy : but 
f | Is 
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its form, and the circumſtances of its ſituation, will 
generally ſerve to ſhow its origin. 

We beg the reader to bear in mind the diſtintion 
between Stalactites and PetrifaQtions given in p. g55- 

The warm ſprings of St. Philippe in Tuſcany con- 
tain a great proportion of calcareous matter, which 
they depolit ſo compattiy round ſubſtances immerſed 
in them as to be employed for the purpoſe of obtain- 
ing caſts, models, &c. With this view, hollow 
moulds being ſuſpended in the water, the earthy 
particles are depoſited in them; and the depoſition, 
when removed from the mould, preſerves the exact 
impreſſion of it. Theſe incruſtations are very deli- 
cately but very firmly compacted; and of a white- 
meſs equal to that of Carara marble. It is ſaid that 
there are ſprings of the ſame kind near Guanca- 
Velica in Peru; and that many vaſes and ſtatues, 
&Cc. are placed in the church of Lima, which have 
been formed from ſuch depoſitions. In a fimilar 
manner (as Kircher relates in his Mundus Subterra- 
neus), the inhabitants of the neighbourhood of Tolfa 
incruſt wooden models of crucitixes and candleſticks 
with cryſtals of alum, by keeping them immerſed for 
ſome time in a folution of that ſalt; and with theſe 
they adorn their altars. 5 

The ſubſtance called by the earlier mineralogical 
writers oſteocolla, from its reſemblance to a mals of ag- 
glutinated bones, is nothing more than a calcareous de- 
poſition that has taken place round ſmall branches and 
twigs of trees. In many inſtances the vegetable ſub- 
ſtance has been removed, and iis place ſupplied by 
the depoſition of freſh earthy matter: ſeldom how- 
ever entirely; for in making a tranſverſe ſeQtion of 
any of the branches of ſuch a maſs, there may be ge- 
nerally obſerved the trace of a longitudinal cylindri- 
cal cavity; which ſhows that the depoſition originally 
took _ on ſomething that has been ſubſequently : 
removed, 


The 
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The incipient ſtage of the proceſs juſt deſcribed 
may be ſeen in ſome of the ſprings of Shotover hill, 
near Oxford: and in many of the ſmall brooks which 
run into the Cherwell on the north fide of that city, 
The dead leaves, &c. found in the bottom of theſe 
brooks being generally covered with a thin earthy in- 
cruſtation, which readily peels off. 

It is evident that every animal and vegetable ſub- 
ſtance is liable to be in the ſituation of becoming a 

trifaction; to enumerate, therefore, the ſpecies that 
have been diſcovered in that ſtate, and deſcribed by 
various authors, would be after all but giving an im- 
perfect hiſtory. The claſlification, at p. 335, will 
readily ſhow to what genus any curioſity of this kind, 
known or hereafter diſcovered, is to be referred. 


SPECIFIC GRAVITIES of MINERALS. 


0 838 gravity is the relative, comparative, 

or apparent, gravity, of any body, in reſpect of 
that. of an equal bulk or magnitude of another body; 
denoting that gravity, or weight, which is peculiar to 
each ſpecies or kind of body, and by which it 1s diſ- 
tinguiſhed from all other kinds. The ſpecific gravity 
of ſolids is determined by weighing them firſt in the 
air, and then in water. A body is ſaid to be ſpeci- 
fically heavier than another, when under the ſame bulk 
it contains a greater weight than that other ; and re- 
ciprocally the latter is ſaid to be ſpecifically lighter 
than the former. While enumerating the different 
ſpecies of minerals, we have given the ſpecific gravi- 
ties of many of them; but we think it will be gratify- 
ing to the reader to ſee them in a collected form. The 
following arrangement will therefore ſhow the ſpecific 
gravities of minerals and other bodies to rain or dil- 
tilled water, the water being ſuppoſed 1000; and the 
' ſame numbers moreover expreſs nearly the abſolute 
weight of a cubic foot of each in avoirdupoiſe 


ounces. 
Pure 


Pure gold caſt - 
Dito hammered 
Standard gold caſt - 
Dive hainmcred 
Pure filver caſt X 
Ditto hammered 
Standard filver in coin 


The ſame laminated 
Mercury - - 
Lead fuſed - 
Copper fuſed - 
Ditto drawn into wire 


Braſs caſt - 8 
Braſs in wire - 
Iron caft - - 


Ditto in bar 


Steel hardened - 
Tin, Engliſh, fuſed 
Ditto hammered 
Malacca tin fuſed - 
The fame hanimered 
Biſmuth  - 8 
Nickel S 


Arſenic, the regulus 
Cobalt _ - - 


8 - S 
T Antimony 3 : 
Manganeſe - = 
Wolfram — 
Diamond RY . 
Ruby 5 2 


Ruby ſpinell h 
Vor. XIV. No. 197. 


Crude platina in grains 
Platina purified and fuſed 
The ſame hammered - 
The ſame drawn into wire 


Steel ſofi, and not hammered 
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Topaz, oriental! 
Ditto Brafilian 41 
Ditto Saxon n 
Sapphire, oriental»? 
Emerald - - . 


Rock cryſtal from ä 
Quartz - 
Agate - - — 


Muſcovy talc - - 
Calcareous ſpar -  - 
White marble - <—- 


. 
Ponderous ſpar 
Fluor ſpar  - wi 
Pumice-ſtone - 8 
Green glaſs - A 
Engliſh crown-glaſs - 
White flint-glaſs, Engliſh - 
Another piece - 5 
White flint lenſes Bet, 
. White glaſs, French RK 
Silas of S. Gobin -—- 
Brimſtone G 
Phoſphorus - Fo 


- 


' Diſtilled or rain water 
Sea water. - i 
Common ſpirit of wine 


Vuriolic ether & 


Marine - a 
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Adamantine ſpar + 8 


Onyx - — =_ 

Common flate - - 5 

Alabaſter - — 85 
Limeſtones, from 6 5 


Yellow amber - x | 


Alcohol 2 % - 


 Nurous' 8 5 


CRYSTALLOGRAPHY. 
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Acetous ether - „„ 
Concentrated vitriolic acid - 2125 
Ditto nitrous acid - - — 1580 
Ditto marine acid - - 1194 
Fluor acid - - — 1500 
Oil of olives - - i 915 
Ditto of ſweet almonds - 23 
Linſeed oil - - , 940 
Naptha - — 4 - . 708 
Gum elaſtic - - = 393 
Camphor . - - 989 
Yellow wax - - 3 
White ditto— — 5 - 969 
Spermaceti - - 888 943 
Tallow - — _ 3 
Heart of Oak - - * 1170 
Cork — - — — 240 
Potaſſium (new metal) - = 600 
Sodium (new metal) GT FS - goo 


Of the CRYSTALLINE FORMS of MINERALS. 


R. HAUY has ſhown that every particular ſpe- 
cies of cryſtals has a primitive figure, and that 
the variations are owing to the different ways in which 
the integrant particles arrange themſelves, Thus we 
ſee that CRysTALLOGRAPHY is a component part of 
Mineralogy. Se&'p: g22—325. | 
Happening to take up an hexangular. priſm of cal- 
careous ſpar, or carbonat of lime, Spatum bratteatum, 
(p. 352,) which bad been detached from a group of 
the ſame kind of cryſtals, he obſerved that a ſmall por- 
tion of the cryſtal was wanting, and that the fracture 
preſented a very ſmooth ſurface,” Letabcdesgh,in 
the Cryſtallography Plate I. fig. 1, be the cryftal ; the 
fracture lay obliquely as the trapezium þ 5 ut, and 
made an angle of 1g5*, both with the remainder of the 
baſe abc5ph and with tuef, the remainder of the 
4Pz2 - ſide 
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fideznef. Obſerving that the ſegment p 5 uti n thus 
cut off had for its vertex i n, one of the edges of the 
baſe abcnih of the priſm, he attempted to detach a 
ſimilar ſegment in the part to which the next edge cn 
belonged, employed for that purpoſe the blade of a 
knife, directed in the ſame degree of obliquity as the 
trapezium p ſut, and aſſiſted by the ſtrokes of a ham- 
mer. He could not ſucceed: but, upon making the 
attempt upon the next edge þ c, he detached another 
ſegment, preciſely ſimilar to the firſt, and which had 
for its vertex the edge bc. He could produce no 
effect on the next edge ab; but from the next ſol- 
lowing, ak, he cut a ſegment ſimilar to the other 
two. The ſixth edge likewiſe proved refractory. He 
then went to the other baſe of the priſm defg hr, 

and found, that the edges which admitted ſections 

ſimilar to the preceding ones were not the edges ef, 

Mr, gh, correſponding with thoſe which had been 
found diviſible at the oppoſite baſe, but the interme- 
diate edges de, kr, gf. The trapezium Ig) v re- 
preſents the ſedtion of the ſegment, which had Ir for 
its vertex. This ſeQion was evidently parallel to the 
ſection ps ut; and the other four ſetlions were allo 
parallel two and two. Theſe ſeQions were, without 
doubt, the natural joinings of the layers of the cryſtal. 
And he eaſily ſucceeded in making others parallel to 
them, without its being poſſible for him to divide the 
cryſtal in any other direQtion. Inthis manner he de- 
| tached layer after layer, approaching always nearer 
and nearer the axis of the priſm, till at laſt the baſes 
diſappeared altogether, and the priſm was converted 
inio a ſolid, O X, fig. 2, terminated by twelve pen- 
tagons, parallel two and two; of which thoſe at the 
_ extremities, that is to ſay, AS RIO, I GEDO, 
BAODC, at one end, and FK NP, MNPXU, 
ZQPXY, at the other, were the reſults of mecha- 
nical divifion, and had their common vertices O, P, 


ſituated at the centre of the baſes of the guns 
gear | priſm 
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priſm. The fix lateral pentagons RS UX X, 
ZYRIG, &c, were the remains of the fix ſides of 
the original priſm, 

By continuing ſeQions parallel to the former ones, 
the lateral pentagons diminiſhed in length; and at 
the points R, G, coinciding with the points V, Z, the 
points 8, R, with the points U, Y, &c. there remained 
nothing of the lateral pentagons but the triangles 
YIZ, U XV, &c. fig. 3. By continuing the ſame 
ſections, theſe triangles at laſt diſappeared, and the 
priſm was converted into the rhomboid à e, fig. 4. So 
unexpeRted a reſult induced him to make the ſame 
attempt upon more of theſe cryſtals; and he found 
that all of them could be reduced to ſimilar rhom- 
boids. He found alſo, that the cryſtals of other 
ſubſtances could be reduced in the ſame manner to . 
certain primitive forms; always the ſame in the ſame 
ſubſtances, but every ſubſtance having its own pecu- 
liar form. The primitive form of fluat of lime, for 
inſtance, was an octabhedron; of ſulphat of barytes, a 
priſin with rhomboidal baſes; of field-ſpath, an ob- 
lique-angled parallelopiped, but not rhomboidal ; of 
adamantine ſpar, a rhomboid, ſomewhat acute ; of 
blende, a dodecahedron, with rhomboidal fides; and 
ſo on. Theſe muſt therefore be conſidered as the 
real primitive forms of the cryſtals; and the other 
forms which they often aſſume may be called ſecon- 

dary forms. | | 

The primitive cryſtals obtained by the above pro- . 
ceſs may be divided by ſections parallel to their dif- 
ferent ſides: all the matter which ſurrounded this 
primitlve cryſtal, may alſo be divided by ſeQtions pa- 
rallel to the ſides of the primitive cryſtal. It follows 
from this, that the parts detached by means of theſe 
ſections are ſimilar, and differ from one another onl 
in ſize, which diminiſhes in proportion to the yg 
that the diviſion is carried. But the diviſion of the 
cryſtals into ſimilar folids has a term, beyond which 
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we ſhould come to the ſmalleſt particles of the body, 
which could not be divided without chemical decom- 
poſition, It is probable, therefore, that the form of 
the integrant particles of a body is the ſame with the 
primitive form of its cryſtals. Here, then, we have 
a method of diſcovering the form of the particles of 
bodies; and if this method could be applied to all 
ſubſtances whatever, it would enable us to aſcer- 
tain the affinity of all bodies for each other by accu- 
rate calculation. If the cryſtals obtained by the above 
proceſs be the primitive forms, it becomes a queſtion 
of ſome conſequence to determine in what manner the 
fecondary forms are produced. 
According to Hauy, all the parts ſuperadded to the 
primitive cryſtal, in order to form the ſecondary ' 
cryſtal, conſiſt of plates, which decreaſe regularly 
by the ſubtraftion of one or more rows of integrant 
particles, in ſuch a manner, that the number of theſe 
ranks, and conſequently the form of the ſecondary 
cryſtal,, may be determined by theory. To explain 
this, let us ſuppoſe that E P, fig. 5, repreſents a do- 
decahedron, terminated by equal and ſimilar rhombs; 
that this dodecahedron is a ſecondary cryſtal, the pri- 
mitive form of which is a cube: the fituation of this 
cube in the dodecahedron may be conceived from fig.6. 
The ſmaller diagonals DC, CG, G F, FD, of four 
ſides of the dodecahedron, united round the ſame 
ſolid angle L, form the ſquare CDF G. Now there 
are fix lid angles, compoſed of four planes, to wit, 
the angles L, O, E, N, R, P, fig. 5; and conſe- 
quently, by making ſeQions through the ſmaller dia- 
gonals of the fides that form theſe angles, fix ſquares 
will be made apparent, which are the fix ſides of the 
primitive cube, three of which are repreſented in 
fig. 6, CD F G, ABCD, BC GH. | 
This cube being compoſed of cubic integrant par- 
ticles, each of the pyramids, LCD F G for initance, 
fig. 6, which repoſe upon its fides, muſt alſo, accord- 
7 | ing 
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ing to the theory, be compoſed of ſimilar cubic par- 
ticles. To make this appear, let us ſuppoſe that 
AB F G, fig. 7, is a cube compoſed of 729 ſmall 
cubes: each of its ſides will conſiſt of 81 ſquares, 
being the external fides of as many cubic particles, 
which together conſtitute the cube. Upon AB CP, 
one of the ſides of this cube, let us apply a ſquare 
lamina, compoſed of cubes equal to thoſe of which 
the primitive cryſtal conſiſts, but which has on each 
ſide a row of cubes leſs than the outermoſt layer 
of the primitive cube. It will of courſe be com- 
poſed of 49 cubes, 7 on each fide; ſo that its lower 
baſe on fg, fig. 8, will fall exactly on the ſquare 
marked with the ſame letters in ig. 7. Above this 
lamina let us apply a ſecond Im pu, fig. 9, com- 
poſed of 25 cubes; it will be ſituated exactly above 
the ſquare marked with the ſame letters in fig. 7. 
Upon this ſecond let us apply a third lamina vxyzy 
fig. 10, conſiſting only of nine cubes; ſo that its baſe 
ſhall reſt upon the letters vxyz, fig. 7. Laſtly, on 
the middle ſquare 7 let us place the ſmall cube 2, 


fig. 11, which will repreſent the laſt Jamina. It is 


evident, that by this proceſs a quadrangular pyra- 
mid has been formed upon the face ABCD, fig. 7, 
the baſe of which is this face, and the vertex the 
cube 7, fig. 11. By continuing the ſame operation on 
the other five ſides of the cube, as many ſimilar py- 
ramids will in the ſame manner be formed; which 
will envelope the cube on every fide. 

It is evident, however, that the ſides of theſe pyra- 
mids will not form continued planes, but that, owin 
to the gradual diminution of the laminæ of the cubes 
which compoſe them, theſe ſides will reſemble the 
ſteps of a hair. We can ſuppoſe, however, (what 
mult certainly be the caſe,) that the cubes of which 


the nucleus is formed are exceedingly, ſmall, almoſt 


imperceptible; that therefore a vaſt number of la- 
minæ are required to form the pyramids, and conſe- 


quently 


— 
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quently that the channels which they form are imper- 
ceptible. Now DCBE, fig. 12, being the pyramid 
reſting upon the face ABCD in fig. 7; and CBOG, 
hg. 12, the pyramid applied to the next face BC GH, 

g. 7, if we conſider that every thing is uniform from 


E to O, fig. 12, in the manner in which the edges of 


7 


the laminæ of ſuperpoſition (as Hauy calls the lamine 


which compoſe the pyramids) mutually projeft be- 


yond each other, it will readily be conceived that 


the face CEB of the firſt pyramid ought to be ex- 


ally. in the ſame plane with the face COB of the 
adjacent pyramid ; and that therefore the two faces 
together will form one rhomb ECOB. But all the 
fides of the fix pyramids amount to 24 triangles ſimi- 
lar to CEB ; conſequently they will form 12 rhombs, 
and the figure of the whole cryſtal will be a dodeca- 
hedron, ſimilar to that repreſented in fig. 5 and 6. 
The cube, before it arrives at the form of the do- 
decahedron, paſſes through a multitude of interme- 
diate modifications, one of which is repreſented at 
fig. 1g. It may be there ſeen that the ſquares p a eo, 
klgu, mnts, &c. correſpond to the ſquares AB CD, 
DCGF, CBHG, &c. in fig. 6, and form the ſupe- 


- rior baſes of as many pyramids, incomplete for want 


of the laminæ by which they ought to be terminated. 
The rhombuſes EDLC, ECOB, &c. fig. 5, by a 
neceſſary conſequence are reduced to ſimple hexa- 
ns aeCIk D, coBnmC, &c. fig. 13, and the ſur- 
ce of the ſecondary cryſtal is compoſed of twelve 
of thoſe hexagons and fix ſquares. This is the caſe 


Vith the boracic ſpar, allowance being made for ſome 


facets which take the place of the ſolid angles, as will 
be ſeen hereafter. 

If the decreaſe of the laminæ of ſuperpoſition took 
place according to a more rapid law; if each laminæ 
had on its circumference two, three, or four, rows of 
cubes leſs than the inferior lamina; iũ that caſe the 
pyramids produced being lower, their adjacent faces 


would 


{ 

| 

{ 
: 
( 
( 
1 
t 
0 
1 
0 
( 
2 
0 
2 
0 
* 
] 
t 
i 
t 


OF MINERALS. CrvsTALLOGRAPHY. 673 


would no longer form one plane ; and therefore the 
ſurface of the ſecondary cryſtal would conſiſt of 
twenty-four iſoſceles triangles, ail inclined towards 
each other. 5 Wok: 

In this manner Mr. Hauy has ſhown, that a variety 
of ſecondary cryltals are formed, and that their forms 
vary by means of flight variations in the ratio of the 
decrement. To underſtand this, we muſt again con- 
ceive a Cubic nucleus, the different edges of which 
are ſo many lines of departure to the ſame number 
of decrements, taking place at the ſame time in two 
different ways, that is to ſay, by the ſubtrattion of 
two ranges parallel to the edges AB, CD, fig. 7, and 
of one. range parallel to the edges AD, BC. Let 
us ſuppoſe alſo, that each lamina, being in thickneſs 
equal only to a {mall cube of the fide AB and CD, 
is equal to double the fide of AD and BC. This 
diſpoſition, in regard tc the decrements proceeding 
from the lines DC, BC, fig. 7, is repreſented by 
fig. 14. In this bypotheſy it is evident that, on ac- 
count of the more rapid decreale in departing from 
DC or AB, than in departing from BC or AD, the 
faces produced in the former caſe will be more in- 
clined to the plane AB CD, while the faces produced 
in the latter will remain as it were behind; ſo that 
the pyramid will no longer be terminated by a ſingle 
cube E, fig. 12, which, on account of its extreme mi- 
nuteneſs, appears to be only a point, but by the range 
of cubes MNST, fig. 14, which, ſuppoling theſe 
cubes to be almoſt infinitely ſmall, will preſent the 
appearance of a fimple ridge. By a neceffary conſe- 
quence the pyramid will have for faces two trape- 
ziums, ſuch as DMN C, reſulting from the firſt 
decrement; and two iſoſceles triangles, ſuch as CN B, 
which will be produced by the ſecond decrement, 
Here the face which correſponds to AB C, fig. 7, 
bas twenty-five ſquares on each ſide, as may be ſeen 
in fig. 14, and the ſtruture of the pyramid in queſ- 
tion may be imitated artificially by obſerving the 

Vor. XIV, No. 197. 4 Q order 
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order and number of the cubes repreſented in the 
ſame figure. | 

Let us ſuppoſe, moreover, that, in regard to the 
laminæ of ſuperpoſition which ariſe on the face 
BCG, fig. 7, the decrements follow the ſame laws, 
but by croſs directions; fo that the more rapid of the 
two may take place in proceeding from BC or GH 
towards the ſummit of the pyramid, and the flower in 
proceeding from CG or B H towards the ſame ſum- 
mit, The pyramid reſulting from theſe decrements 
will be placed in a direction oppoſite to that reſting 
on ABCD, and will have the poſition exhibited in 
fig. 17, where it 1s ſeen that the edge K L, which 
terminates the pyramid, inſtead of being parallel to 
CD like the edge MN, hg. 14 and 15, is, on the 
contrary, parallel to BC. We ſhall then conceive 
what ought to be done in order that the pyramid 
which will reſt on DCG F, fig. 7, may be turned as 
repreſented in fig. 16, and may have its terminating 
edge PR parallel to CG, fig. 7. We need not no- 
tice the pyramids that will reſt on the three other 
faces of the cube, becaule it is evident that each of 
theſe pyramids ought to ſtand like that which ariſes 
on the oppoſite face. 

The fides of all the fix pyramids thus formed 
amount to twelve trapeziums and twelve triangles. 
Every triangle is evidently contiguous and in the ſame 
plane with a trapezium of the neareſt pyramid ; con- 
ſequently the ſecondary cryſtal thus formed conſiſts 
of twelve ſides, each of which is a pentagon. Several 
other examples have been given by Mr. Hauy; but 
theſe are ſufficient to ſhow in what manner the va- 
rious ſecondary forms of cryſtals are conſtrutted, 
according to the theory of that ingenious philoſo- 

her. 

In his reſearches on this ſubjett, Mr. Hauy per- 
ceived, that ſome cryſtals aſſumed ſecondary forms 


which could not be accounted for by any decrement - 
whatever 
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whatever along the edges. This, for inſtance. ſome 
bodies, the primary form of which is cubic, are ſame- 
times found cryſtallized in regular octagons. Mr. 
Hauy explains the formation of theſe ſecondary cryl- 
tals, by ſuppoſing that the decrement took place pa- 
rallel, not to the edges, but to the diagonals of the 
faces of the primary cubes. In order to comprehend 
this, jet us ſuppoſe AB CD, fig. 18, to be the ſur- 
face of the lamina compoſed of ſmall cubes, the baſes 


of which are repreſented by the little ſquares in the 


figure. It is evident, that the cubes a, b. c, d, e, /, g,h, i, 
are inthedireAion of the diagonal of the ſquare AB C D; 
that the row of cubes 3, v, &, u, x, 9, 2, is parallel to 
the diagonal; as alſo the row n, t, l, m, p, o, 7, s; and 
that the whole figure might be divided into rows of 
ſquares, each of which would be paralle] either to 
the. diagonal AC or DB. Now we may conceive 


that the laminæ of {uperpoſition, inſtead of decreaſ- 


ing by rows of cubes parallel to the edges AB, AD, 
decreaſe by rows parallel to the diagonals. 

Let it be propoſed to conſtrutt around the cube 
AB G F, fig. 19, conſidered as a nucleus, a ſecondary 
ſolid, in which the laminæ of ſuperpoſition ſhall de- 
creaſe on all fides by ſingle rows of cubes, but in a 
direction parallel to the diagonals. Let AB CD, 
fig. 20, the ſuperior baſe of the nucleus, be divided 


into eighty-one ſquares, repreſenting the faces of the 


ſmall cubes of which it is compoſed, Fig. 21, repre- 
ſents the ſuperior ſurface af the firſt lamina of ſuper- 
poſition ; which muſt be placed above AB CD, fig. 
20, in ſuch a manner that the points , „, c, d, fig. 21, 
anſwer to the points a, b, c, d, fig. 20. By this diſpo- 
ſition, the ſquares A a, Bb, Cc, Dd, fig. 20, which 


compoſe the four outermoſt rows of ſquares parallel 


to the diagonals A C, BD, remain uncovered, It is 
evident alſo, that the borders QV, ON, IL, GF, 
fig. 21, proje& by one range beyond the borders AB, 
Ab, CD, BC, fig. 20, which is neceſſary, that the 


/ | 4 


2 nucleus . 
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nucleus may be enveloped towards theſe edges : for, 
if this were not the caſe, re-eniering angles would be 
formed towards the parts AB, BC, CD, DA, of the 
cryſtal; which angles appear to be excluded by the 
laws which determine the formation of fimple cryſ- 
tals; or, which comes to the ſame thing, no ſuch 
angles are ever obſerved in any cryſtal. The ſolid 
muſt increaſe, then, in thoſe parts to which the decre- 
ment does not extend. But, as this decrement is alone 
ſufficient to determine the form of the ſecondary cryl- 
tal,, we may ſet aſide all the other variations which 
intervene only in a ſubſidiary manner, except when 
it is wiſhed, as in the preſent caſe, to conſtruct arti- 
ficially a ſolid repreſentation of a cryſtal, and to ex- 
hibit all the details which relate to its ſtructure. 

The ſuperior face of the ſecond lamina will be 
A'G'LU' K,, fig. 22. It muſt be placed fo that the 
points a“, , c", d", correſpond to the points , O, c., 
d, hg. 21, which will leave uncovered a ſecond row 
of cubes at each angle, parallel to the diagonals AC 
and BD. The ſolid ſtill increaſes towards the ſides. 
The large faces of the laminz of ſuperpoſition, which 
in fig. 21 were octagons, in fig. 22 arrive at that of a 
ſquare; and when they paſs that term they decreaſe 
on all ſides; ſo that the next lamina has for its ſupe- 
rior face the ſquare B M' LS,, fig. 23, leſs by one 
range in every direction than the preceding lamina, 
fig. 22. This ſquare muſt be placed ſo that the points 
% , g', M, fig. 23, correſpond to the points e, /, g, h, 
fig. 22. Figures 24, 25, 26, and 27, repreſent the 
four laminæ which ought to riſe ſucceſſively above 
the preceding ; the manner of placing them being 
pointed out by correſponding letters, as was done 
with reſpc& to the three firſt lamina. The laſt la- 
mina 2, hg. 28, is a ſingle cube, which ought to be 
placed upon the ſquare 2, fig. 27. 

The laminz of ſuperpoſition, thus applied upon the 
ſide ABCD, fig. 20, evidently produce four _— 

520 whic 


OF MINERALS. CrvsTarLOGRAPHY. 677 


which correſpond to the points A, B, C, D, and 
form a pyramid. Theſe faces, having been formed by 
lamipæ, which began by increaſing, and afterwards 
decreaſed, muſt be quadrilaterals of the figure repre- 
| ſented in fig 29, in which the inferior angle C is the 
ſame point with the angle C of the nucleus, fig, 1 
and 20; and the diagonal L. Q repreſents L'/G/ of the 
lamina A'G'L'K', fig. 22. And as the number of 
laminæ compoſing the triangle LC, fig. 29, in the 
Cryſtallography Plate II. is much ſmaller than that of 
the laminæ forming the triangle Z I. Q. it is evident 
that the latter triangle will have a much greater height 
than the former. 

The ſurface, then, of the ſecondary cryſtal thus pro- 
duced, muſt evidently conſiſt of twenty-four quadri- 
laterals, (for pyramids are raiſed on the other five 

ſides of the primary cube exattly ia the ſame man- 
ner,) diſpoſed three and three around each ſolid angle 
of the nucleus. But, in conſequence of the decre- 
ment by one range, the three quadrilaterals which 
belong to each ſolid angle, as C, fig. 18, will be in 
the ſame plane, and will form an equilateral triangle 
ZIN, fig. 30. The twenty-four quadrilaterals, then, 
will produce eight equilateral triangles; one of 
which is repreſented at fig. 31, in ſuch a manner as 
to ſhow, on a ſimple view, the aſſortment of the cubes 
that concur to form it; and the ſecondary ſolid will 
be a regular octahedron. Fig. 32 ſhows this oQtahe- 
dron in which the cubic nucleus is incloſed, ſo that 
each of its ſolid angles C, D, F, G, &c. correſponds 


to the centre of one of the triangles IZ N, I PN, 


PFS, SIZ, &c. of the oftahedron. It may be 
readily ſeen, that, to extract this nucleus, it would be 
neceſlary to divide the ottahedron in its eight ſolid 
angles, by ſettions parallel to the oppoſite edges. 
For example, the ſection made in the angle Z ought 
to be parallel to the edges I S, IN, TN, TS, and 
hence will reſult a ſquare which will itſelf be ſituated 


parallel 
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parallel to the ſuperior baſe ABCD of the nucleus, 
and which will be confounded with that baſe when 
the ſections have made the faces of the oQtahedron 
to diſappear entirely. This is the ſtructure of the 
ottahedral ſulphuret of lead and of muriat of ſoda. 
Decrements which take place in this manner have 
been called by Mr. Hauy decrements on the angles. 

There are certain cryſtals in which the decrements 
on the angles do not take place in lines parallel to 
the diagonals, but parallel to lines ſituated between 
the diagonals and the edges. This is the caſe when 
the ſubtratiions are made by ranges of double, triple, 
&c. moleculæ. Fig. gg exhibits an inſtance of the 
fubtrattions in queſtion; and it is ſeen that the mole- 
culz which compoſe the range repreſented by that 
figure are aſſorted in ſuch a manner as if of two there 
were formed only one; ſo that we need only to con- 
ceive the cryſtal compoſed of parallelopipedons hav- 
ing their baſes equal to the ſmall rectangles ab c d, 
edfg, hgil, &c. to reduce this caſe under that of 
the common decrements on the angles. To this par- 
ticular kind of decrement Mr. Hauy has given the 
name of intermediate. 

In other cryſtals the decrements, either on the 
edges or on the angles, vary according to laws, 
the proportion of which cannot be expreſſed but by 
the fraction ; or 4. It may happen, for example, 
that each lamina exceeds the following by two ranges 
parallel to the edges, and that it may at the ſame 
time have an altitude triple that of a ſimple. molecule. 
Fig. 34 repreſents a vertical geometrical ſection of 
one of the kinds of pyramids which would reſult from 
this decrement; the effect of which may be readily 
conceived, by conſidering that A B is a horizontal 
line taken on the upper bale of the nucleus, baz y the 
ſeQion of the firſt lamina of ſuperpoſition, g ãen that 
of the ſecond, & c. Theſe decrements Mr. Hauy bas 
called mixed. Both of theſe laſt ſpecies of decre- 

ments 
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ments occur but rarely; Mr. Hauy found them only 
in certain metallic ſubſtances. 

All the metamorphoſes to which cryſtals are ſub- 
jetted: depend, according to Mr. Hauy, on the laws of 
ſtricture Juſt explained, and others of the like kind. 
Sometimes the decrements take place at the ſame time 
on all the edges; as in the dodecahedron having 
rhombuſes for its planes, as before mentioned; or on 
all the angles, as in the octahedron originating from 
a cube. Sometimes they take place only on certain 
edges or certain angles. Sometimes there is an uni- 
formity between them; ſo that it is one ſingle lav by 
one, two, three, ranges, &c. which acts on the diffe- 
rent edges, or the different angles. Sometimes the law 
varies from one edge to the other, or from one angle 
to the other; and this happens above all when che 
nucleus has not a ſymmetrical form; for example, 
vhen it is a parallelopipedon, the faces of which differ 
by their reſpective inclinations, or by the meaſure of 
their angles. In certain caſes the decrements on the 
edges concur with the decrements on the angles to 
produce the ſame cryſtalline form. It happens alſo 
ſometimes that the ſame edge, or the fame angle, is 
ſubjeRed to leveral laws of decrement that ſucceed each 
other. In ſhort, there are cafes where the ſecondary 
cryſtal bas faces parallel to thoſe of the primitive 
form, and which combine with the faces produced 
by the decrements to modify the figure of the cryſtal, 
The cryſtals ariſing from a ſingle law of decrement 
are called by Mr. Hauy ſimple ſecondary forms ; thoſe 
which ariſe from ſeveral ſimultaneous laws of decre- 
ment, he calls compound ſecondary forms. 

In what has been ſaid reſpetting the decrements to 
which the laminæ of ſuperpoſition are ſubjected, the 
only view has been to unfold the laws of ſtruQture. 
It bas not been meant to aſſert that, in the forma- 
tion of a dodecahedral cryſtal, or one of any other 
form having a cube for nucleus, the cryſtallization 


has 
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has originally produced that nucleus, fuch as is cx- 
trated from the dodecahedron, and made it after- 
wards paſs to the figure of that dodecatedron, by the 
ſucceſſive application of all the laminæ of ſuperpoſition 
by which it is covered. On the contrary, it ſeems 
proved, that from the firſt the cryſtal is a very {mall 
dodecahedron, containing a cubical nucleus propor- 
tioned to its {mall ſize, and that the cryſtal afterwards 
increaſes by degrees without changing its form, by 
new layers which envelop it on all ſides, ſo that the 
nucleus increaſes alſo, always preſerving: the ſame re- 
lation with the whole dodecahedron. 

Mr, Hauy found, that the primitive form of all the 
cryſtals which he examined may be reduced to (ix: 
1. The parallelopipedon in general, comprehending 
the cube, the rhomboid, and all ſolids terminated by 
fix ſides, parallel two and two; 2. The regular tetra- 
hedron; g. The octahedron with triangular ſides; 
4. The hexagonal priſm; 5. The dodecahedron. 
bounded by rhombs ; 6. The dodecahedron bounded 
by iſoſceles triangles. Were we to ſuppoſe that theſe 
primitive forms are exaQly ſimilar to the form of the 
integrant particles which compofe them, it would fol- 
low, that the integrant particles of all the cryſtals 
hitherto formed have only fix different forms. This 
ſuppoſition, however, is not probable; becauſe the 
ſame nucleus has been diſcovered in different ſpecies 
of minerals, and becauſe we can eaſily conceive inte- 
grant particles of different forms combining in ſuch a 
manner as to compoſe nuclei of the ſame figure, juſt 
as we have ſeen that different primitive forms are ca- 
pable of producing the ſame ſecondary form, Yet 
there is no cryſtal from which a nucleus in the form 
ol a parallelopipedon may not be extracted, if we con- 
fine ourſelves to fix ſections, parallel two and two. In 
a multitude of ſubſtances this parallelopipedon is the 
laſt term of the mechanical diviſion, and conſequently 


' the real nucleus, But there are certain minerals 
where 
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where this parallelopipedon is diviſible, as well as the 
reſt of the cryſtal, by farther ſections made in the 
different direttions of the faces; and there thence 
neceſſarily reſulis a new ſolid, which will be the 
nucleus, if all the parts of the ſecondary cryſtal, ſu- 
peradded to this nucleus, are ſimilarly ſituated. When 
the mechanical diviſion condutts to a parallelopipe- 
don, diviſible only by ſections parallel to its fix faces, 
the moleculæ are parallelopipedons ſimilar to the 


nucleus; but, in all other caſes, their form differs from 
that of the nucleus. 


ExamPLEs of PRIMITIVE Fokus. 
Let achsno, fig. 35, be a cube, having two of its 


ſolid angles, a, s, ſituated on the ſame vertical line. 


This line will be the axis of the cube; and the points 
a and s will be its ſummits. Suppoſe this cube to be 
diviſible by ſeQions, each of which, ſuch as a h n, 
paſſes through one of the ſummits a, and by two ob- 
lique diagonals ah, an, contiguous to this ſummit, 
This ſection will detach the ſolid angle i; and as there 
are fix ſolid angles, ſituated laterally, viz. i, l, c, r, 
o, u, the ſix ſections will produce an acute rhomboid, 
the ſummits of which will be confounded with thoſe 
of the cube. Fig. 36 repreſents this rhomboid exiſt- 
ing in the cube, in ſuch a manner that its fix lateral 
lolid angles, ö, d, f, p, g, e, correſpond to the middle 
of the faces achi, cy sl, hi ns, &c. of the cube. But 
geometry ſhows that each of the angles, at the ſum- 
mits bag, dsf, p, &c. of the acute rhomboid, are 
equal to 60®, from which it follows that the lateral 
angles ab /, ag, &c. are equal to 120 degrees. Be- 
ſides, it is proved by theory, that the cube reſults 
from a decrement which takes place by a ſingle range 
of ſmall, rhomboids, ſimilar to the acute rhomboid, 
on the ſix oblique ridges ab, ag, ae, sd, , 5p. This 
decrement produces two faces, one on each fide of each 
of theſe ridges, which makes in all twelve faces, But 

Vor. XIV. No. 197. 4R as 
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as the two faces, which have the ſame ridge for their 
line of departure, are on the ſame plane by the nature 
of the decrement, the twelve faces will be reduced to 
ſix, which are ſquares; ſo that the ſecondary ſolid 
is a cube. This reſult is analogous to that of the 
very obtuſe calcareous ſpar before-mentioned. 

Let us now ſuppoſe that the cube, fig. 35, admits, 
in regard to its ſummits a, s, two new diviſions fimi- 
lar to the preceding ſix, that is to ſay, one of which 
paſſes through the points c, i, o, and the other through 
the points I, n, r. The firſt will paſs alſo through 
the points 6, g, e, and the ſecond through the points 
d, /, p, fig, 36 and 37, of the rhomboid ; from which 
it follows, that theſe two diviſions will detach each a 
regular tetrahedron 6, a, g, e, ord, s, ,, p, fig. 37, ſo that 
the rhomboid will be found converted into a regular 
oktahedron e f. fig. 38, which will be the-real nucleus 
of the cube; ſince it is produced by diviſions ſimi- 
larly made, in regard to the eight ſolid angles of the 
cube, If we ſuppoſe the ſame cube io be diviſible, 
throughout its whole extent, by ſections analogous to 
the preceding, it 1s clear that each of the ſmall rhom- 
boids of which it is the aſſemblage, will be found, in 
like manner, ſubdivided into an octahedron, with two 
regular tetrahedra applied on the two oppolite faces 
of the oklahedron. 

By taking the octabedron for nucleus, we may con- 
firuQt around this nucleus a cube by regular ſubtrac- 
tions of {mall complete rhomboids, For example, if 
we ſuppoſe decrements by a ſingle range of thele 
* rhomboids, having 6 for their point of departure, and 
made in a direction parallel to the inferior edges g / 
eg, de, df, of the four triangles, which unite to form 
the ſolid angle h, there will reſult four faces, which 
will be found on a level, and, like the oQtahedron 
with fix ſolid angles, ſimilar decrements around the 
other five angles will produce twenty faces, which, 


taken four and four, will be equally on a level, _— 
> wi 
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will make, in the whole, fix diſtin faces, fituated as 
thoſe of the cube, fig. 35 ; ſo that the reſult will be 
preciſely the ſame as in the caſe of the rhomboid con- 
ſidered as nucleus, 

In whatever manner we proceed to ſubdivide either 
the cube, the rhombus, or the oQtahedron, we ſhall 
always have ſolids of two forms, that is to ſay, octa- 
hedra and tetrahedra, without ever being able to re- 
duce the reſult of the diviſion to unity. But the 
moleculz of a cryſtal being neceſſarily ſimilar, it ap- 
pearcd to be probable that the ſtruQture was as it 
were interſperſed with a multitude of {mall vacuities, 
occupied either by the water of cryſtallization or by 
ſome other ſubſtance; ſo that, if it were poſſible to 
carry the diviſion to its limits, one of the two kinds 
of ſolids in queſtion would diſappear, and the whole 
cryſtal wn) be found compoſed only of moleculz 
of the other form. | 

This idea is the more admiſſible, as each octahe- 
dron being enveloped by eight tetrahedra, and each 
tetrahedron being equally enveloped by four oftahe- 
dra, whichever of the forms we imagine to be ſup- 


preſſed, the ſolids that remain will join exactly by 


their edges; ſo that, in this reſpeRt, there will be con- 
tinuity and uniformity throughout the whole extent 
of the maſs. The manner in which each octahedron 


is enveloped by eight tetrahedra may be readily con- 


ceived, if we take care that in dividing the cube, 
hg. 35, only by the fix ſeQtions given by the rhombus, 


we may depart at pleaſure from any two, a,s; o, n, 


cn; 21,7; of the eight ſolid angles, provided that 


theſe two angles be oppolite to each other. But if 
we depart from the angies a, s, the rhomboid will 
have the poſition ſhown at fig. 37. On the other hand, 
if we depart from the ſolid angles o, I, theſe angles 
will become the ſummits of a new rhomboid, fig. 3 

compoſed of the ſame oQahedron as that of fig. 38, 


with two new tetrahedra applied on the faces bdf, eg p, 
a * 
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fig. 39, which were unoccupied on the rhomboid of 
fig. 37. Fig. 40 and 41 repreſent, one, the caſe in 
which the two tetrahedra repole on the faces d be, 
Fg ps of the oQtabedron; the other, that in which they 
would reſt on the faces b fg, dep. It is thence ſeen, 
that whatever may be the two ſolid angles of the cube 
aſſumed for the points of departure, we ſhall always 
have the ſame oQahedron, with two tetrahedra con- 
tiguous by their ſummits to the two ſolid angles in 
queſtion ; and, as there are eight of theſe ſolid angles, 
the central oRahedron will be circumſcribed” by eight 
tetrahedra, which will reſt on its faces. The ſame 
effe& will take place if we continue the diviſion al- 
ways parallel to the firſt ſections. Each face of the 
ottahedron, then, however ſmall we may ſuppoſe 
that oftahedron to be, adheres to a face of the tetra- 
hedron, and reciprocally. Each tetrahedron then is 
enveloped by four oQtabedra. 

The ſtructure here explained is that of ſparry fluor, 
P-377- By dividing a cube of this ſubſtance we may, at 
pleaſure, extract rhomboids, having the angles formed 
by their planes equal to 120 or regular octahedra, or 
tetrahedra, equally regular. There are a ſmall num- 
ber of other ſubſtances, ſuch as rock-cryſtal, carbo- 
nat of lead (ſparry lead), &c. which, being mecha- 
nically divided beyond the term at which we ſhould 
have a rhomboid or parallelopipedon, give alſo parts 
of various different forms aſſorted together in a man- 
ner even more complex than in ſparry fluor. Theſe 
mixed ſtruQtures neceſſarily occaſion uncertainty re- 
ſpeQing the real figure of the integral moleculæ which 
belong to the ſubſtances in queſtion. It has, how- 
ever, been obſerved, that the tetrahedron is always 
one of thoſe ſolids which concur to the formation of 
ſmall rhomboids or parallelopipedons that would be 
drawn from the cryſtal by a firſt diviſion. On the 
other hand there are ſubſtances, which, being divided 
in all poſſible directions, reſolve themſelves only into 
tetrahedra. 
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tetrahedra, Of this nnmber are garnet, blend, and 
tourmaline, 

In ſhort, ſeveral minerals are diviſible into right 
triangular priſms. Such as apatite, p. 379, the primitive 
form of which is a regular right hexahedral priſm, di- 
viſible parallel to its baſes and its planes, from which 
neceſſarily reſult right priſms with three planes, as 
may be ſeen by inſpeQing fig. 43, which repreſents 
one of the baſes of the hexahedral priſm divided into 
ſmall equilateral triangles, which are the bales of fo 
many moleculz, and which, being taken two and two, 
form quadrilateral priſms with rhombuſes for their 
| baſes. By adopting then the tetrahedron in ſuch 

doubtful caſes, we ſhould reduce, in general, all the 
forms of integral molecule to three, remarkable b 
their ſimplicity, viz. the parallelopipedon, the ſimpleſt 
of all the ſolids which have faces parallel two and 
two; the triangular priſm, the ſimpleſt of all priſms; 
and the tetrahedron, which is the ſimpleſt of pyra- 
mids. This ſimplicity may furniſh a reaſon for the 
preference given to the tetrahedron in ſparry fluor, 
and the other ſubſtances here ſpoken of. But the eſ- 
ſential object is, that the different forms to which the 
mixed ſtructures in queſtion conduct, are aſſorted in 
ſuch a manner, that their aſſemblage is equivalent to 
a ſum of ſmall parallelopipedons, as we have ſeen to 
be the caſe in regard to ſparry fluor; and that the 
laminæ of ſuperpoſition, applied on the nucleus, de- 
creaſe by ſubtrattions of one or more ranges of theſe 
parallelopipedons; ſo that the baſis of the theo 
exiſts independently of the choice which might be 
made of any of the forms obtained by the mechanical 
diviſion. | 

By the help of this reſult, the decrements to which 
cryitals are ſubjett, whatever be their primitive forms, 
are found brought back to thoſe which take place in 
ſubſtances where this form, as well as that of the 
moleculæ, are indiviſible parallelopipedons; and 


theory 
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theory has the advantage of being able to generalize 
its object, by connecting with one fatt that multitude 
of facts which by their diverſity ſeem to be little ſuſ- 
ceptible of concurring in a common point. What has 
been here ſaid will be better illuſtrated by a few ex- 
amples of the manner in which we may reduce to the 
theory of the parallelopipedon that of the forms diffe- 
rent from that ſolid. - 


Cryſtals, the Molecule of which are Tetrahedra, with 
„ Joſceles Triangular Faces. 


1. Primitive garnet, fig. 43. Geometrical Charac- 
ier. Reſpethive inclination of any two of the faces 
of the dodecahedron 120% Angles of the rhombus 
CLGH, C or G= 109* 2816“; L or H = 78˙ 
31' 44% See p. 429. 

Though garnets of the primitive form be in gene- 
ral vitreous on the frattures, there are perceived on 
them, however, laminæ ſituated parallel to the rhom- 
buſes which compoſe their ſurface, Let us ſuppoſe 
the dodecahedron divided in the direQtion of its la- 
minæ, and, for the greater ſimplicity, let us make the 
ſetions paſs through the centre. One of theſe ſec- 
tions, viz, that which will be parallel to the two rhom- 
buſes DLFN, BHOR, will concur with a hex- 
agon which would paſs through the points E, C, G, 
P, I, A, by making the tour of the cryſtal, A ſe- 
cond ſeQtion parallel to the two rhombuſes G L F P, 
BEAR, will coincide with another hexagon ſhown 
by the points D, C, H, O, I, N. If the diviſion be 
continued parallel to the other eight rhombuſes, taken 
two and twa, we ſhall find that the planes of the ſec- 
tions will be confounded with four new hexagons 
analogous to the preceding. But by reſuming all 
theſe hexagons, it is ſeen that their ſides correſpond, 
ſome of them with the ſmall diagonals of the rhom- 
buſes of the dodecahedron, viz. thoſe which would 
be drawn from C to G, from A to I, from C 

| | c. 
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&c. and others would correſpond with the different 


ridges EC, GP, PI, EA, &c. 

The planes then of the ſections, paſſing through 
the ſides and through the ſmall diagonals of the 
twelve rhombuſes, will ſubdivide the whole ſurface 
into twenty-four iſofceles triangles, which will be the 
halves of theſe rhombuſes. -And, fince the planes of 
the ſeQions paſs alſo through the centre of the cryl[- 
tal, they will detach twenty-four pyramids with three 
faces, the baſes of which, if we chooſe, will be the 
external triangles that make a part of the ſurface of 
the dodecahedron, and of which the ſummits will be 
united in the centre. Moreover, if we take, for 


example, the ſix tetrahedra which have for external 


faces the halves of the three rhombuſes CE DL, 
CLGH, CEB H, theſe ſix tetrahedra will form 
a rhomboid repreſented by fig. 44; and in which the 
three inferior rhombuſes DLGS, GHBS, DEBS, 


reſult from three diviſions which paſs, one through 


the hexagon DLGOR A, fig. 43; the ſecond through 
the hexagon GHBANEF;-and the third through the 
hexagon BEDFPO. Fig. 44 repreſents alſo the 
two tetrahedra, the baſes of which make part of the 
rhombus C LGH. One of theſe is marked by the 
letters L, C, G, S, and the other by the letters H, C, 
G, S. By applying what has been ſaid to the other 
nine rhombuſes, which are united three and three 
around the points F, A, H, fig. 44, we ſhalt have 
three new new rhomboids; from which it follows, 


that the twenty-four tetrahedra, conlidered fix and 


ſix, form four rhomboids; ſo that the dodecahedron 
may be conceived as being itſelf immediately com- 
poſed of theſe four rhomboids, and in the laſt analyſis 
of twenty-four tetrahedra. The dodecahedron hav- 
ing eight ſolid angles, each formed by three planes, 
we might have conſidered them as being the aſſem- 
blage of the four rhomboids, which would have 
for exterior ſummits the four angles G, B, D, A; 

| from 


ut . 
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from which it reſults that any one of the faces, ſuch 
as CLGO, is common to two rhomboids, one of 
which would have its ſummit in C, and the other in 
G, and which would themſelves have a common part 
in the interior of the cryſtal. 

It may be farther remarked, that a line G 8, fig. 44, 
drawn from any one, G, fig. 43, of the ſolid angles 
compoſed of three planes, as far as the centre of the 
dodecahedron, is, at the ſame time, the axis of the 
rhomboid, which would have its ſummit in G, and 
one of the edges of that which would have its ſummit 
in C, fig. 43 and 44. The compoling rhomboids then 
have this property, that their axis is equal to the fide 
of the rhombus. With a little attention it will be 
eaſily ſeen, that in each tetrahedron, ſuch as CLGS, 
hg. 44, all the faces are equal and ſimilar iſoſceles 
triangles. If we ſhould continue the diviſion of the 
dodecahedron by ſections paſſing between thoſe which 
we have ſuppoſed to be directed towards the centre, 
and which ſhould be parallel to them, we ſhould ob- 
tain tetrahedra always ſmaller, and arranged in ſuch 
a manner, that, taking them in groupes of fix, they 
would form rhomboids of a bulk proportioned to their 
own. 

The tetrahedra, which would be the term of the 
diviſion, were it poſſible for us to reach it, ought to 
be conſidered as the real moleculæ of the garnet. 
But we ſhall ſee, that, in the paſſage to the ſecondary 
forms, the laminæ of ſuperpolition, which envelop 
the nucleus, really decreale by ranges of ſmall 
rhomboids, each of which is the aſſemblage of ſix of 
theſe tetrahedra. The ſulphuret of zink or blend, has 
the ſame ſtructure as the garnet. See p. 621. 

2. TxArEZZOT DAL GARNET, fig. 45.—Geometrical 
Character. Reſpettive inclination of the trapezoids 
united three and three around the ſame ſolid angle 
D, C, G, &c. 146* 26' 33"; of the trapezoids united 
four and four around the ſame ſolid angle u, x, 7, &c. 

131" 
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131* 48' 36”. Angles of any one of the trapezoids 
nDuL, L 2 78˙ 27' 46“; D=1149*2'8"; moru 
= 82* 15' 3”. The value of the angle L is the ſame 
as that of the acute angle of the nucleus of calcareous 
ſpar. | 

- This variety reſults from a ſeries of laminæ de- 
creaſing at the four edges, on all the faces of the 
primitive dodecahedron. For the more ſimplicity, let 
us firſt conſider the effect of this decrement in regard 
to the rhombus C LGH, fig. 43. We have jult ſeen 
that this rhombus was ſuppoſed to belong in common 
to two rhomboids, which ſhould have for ſummits, 
one, the point C, and the other, the point G. Let 
us ſuppoſe that the laminæ applied to this rhombus 
decreaſe towards their four edges by ſubtractions of a 
ſingle range of ſmall rhomboids, in ſuch a manner 
that, in regard to the two edges CL, CH, circum- 
ſtances are the ſame as if the rhombus belonged to 
the rhomboid which has its ſummit in C; and that, 
in regard to the other two edges GL, GH, the effect 
is the ſame as if the rhombus belonged to the rhom- 
boid having its ſummit in G. This diſpoſition is ad- 
miſſible here in conſequence of the particular ſtruc- 
ture of the dodecahedron, which permits us to obtain 
ſmall rhomboids, ſome of which have their faces pa- 
rallel to the faces of that with its ſummit in C, and 
the reſi to that having its ſummit in G. 

The reſults of the four decrements being thus per- 
fectly ſimilar to each other, the laminæ of ſuperpo- 
ſition, applied to the rhombus CLGH, and on each 
of the other rhombuſes of the dodecahedron, will form 
as many right qudrangular pyramids, which will have 
for baſes theſe ſame rhombuſes. In fig. 46 may be 
ſeen the pyramids which reſt on the three rhombules 
CLDE, CEBH, CG HB, fig. 43, and which have 
for ſummits the points m, e, 5, fig. 46; but, on ac- 
count of the decrement by a {imple range, the adja- 
cent triangular faces, ſuch as Em C, Es C, of the two 
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pyramids that belong to the rhombuſes CL D E, 
CEB E, are on a level, and form a quadrilateral 
Em Cs. But we had twelve pyramids, and conſe- 
quently forty-eight triangles. Dividing by two, we 
ſhall then bave twenty-four quadrilaterals, which will 
compoſe the ſurface of the ſecondary cryſtal. But, 
becauſe the rhomboidal baſes of the two pyramids 
extend more, in proceeding from L to E or from 
H to E, than in proceeding from D to C or from 
B to C, the fides m E, Es, of the quadrilateral will 
be longer than the ſides Cm, Cs. Moreover, we 
ſhall evidently have mE equal to Es, and Cm 
equal to Cs. The quadrilaterals will then be trape- 
zoids, which will have their ſides equal to two and 
two. There ſeems to be no cryſtalline form where 
the ſtriæ, when they exiſt, point out, in a more ſen- 
{ible manner than in this, the mechaniſm of the ſtruc - 
ture. We may here ſee the ſeries of decreaſing 
rhombuſes which form each of the pyramids CED Em, 
CEB Hs, &c. fig. 46; and ſometimes the furrows are 
ſo deep that they produce a kind of ſtair, the ſteps 
of which have a more particular poliſh and bril- 
liancy than thoſe of their facets, which are parallel 
to the faces CEDL, CHB E, &c. of the nucleus. 
If che decrements ſtop abruptly at a certain term, 
ſo that the pyramids are not terminated, the twenty- 
four trapezoids will be reduced to elongated hexa- 
gons, which will intercept twelve rhombuſes parallel 
to the faces of the nucleus. This is the variety to 
which is given the name of intermediary garnet. In 
the ſulphuret of zink, the regular octahedron reſults 
from a decrement by a range around the eight ſolid 
angles, compoſed of three planes, viz. C, B, O, G, 
F, D, A, I, fig. 43. The ſame ſubſtance aſſumes allo 
the figure of a regular tetrahedron, by the help of a 
decrement by one range on four only of the eight 


ſolid angles before-mentioned, ſuch as C, O, F, A. 


This tetrahedron is remarkable by its ſtruure, which 
- «Ts | 2 "" preſents 
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preſents an aſſemblage of other tetrahedra with iſo- 


ſceles faces. 


Cryſtals, the Molecule of which are Triangular Prifms. 


Ox1ENTAL,— This appellation is given to a kind 
of gem known under the names of the ruby, ſapphire, 


and oriental topaz, according as it is red, blue, or 


yellow. It ſo rare to find cryſtals of this gem which 
do not exhibit marks of a precipitate formation, or 
which have not been rolled, that hitherto we have 
had no accurate deſcription of its different varieties, 
nor any preciſe indication of the nature of the parti- 
cular angles of each variety. The cryſtals from 


which were drawn the following reſults, were of a 


form ſufficiemly well characterized. 

1.. Primitive Oriental. It cryſtallizes in the form 
of a regular hexahedral priſm diviſible parallel to its 
baſes. Theory points other joinings, parallel to the 


planes, from which it follows, that the molecula is 


an equilateral triangular priſm. The height of this 
priſm, - ſuch as given by theoretic calculation, is a 
little leſs than three times the height of the triangle 
of the baſe. | hed 

2. Elongated Oriental, fig. 47. —Geometrical Cha- 
rafter, Reſpettive inclinations of the triangles I AS, 
I BS, 139% 54'. Angles of the triangle I AS, A 
22* 84, lor S = 78* 4&, This form is the effect 
of a- decrement by a fimple range of ſmall quadran- 


gular priſms on all the edges of the baſes of the 


nucleus. Let q d, fig. 42, be the ſuperior baſe, ſub- 


divided into ſmall triangles, which repreſent the ana- 
logous baſes of fo many moleculz. The edges. of 


the laminæ of ſuperpoſition will correſpond ſucceſ- 
lively to the hexagons hilmnr, ekuxyv, &c. from 
which it evidently follows, that the ſubtrattions take 
place by ranges of ſmall parallelopipedons or qua- 
drangular priſms, compoſed each of two triangular 
priſms, 

| 452 3. Minor 
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3. Minor Oriental.—-Geometrical Charafter. Do- 
decahedron formed of two right pyramids leſs elon- 
gated than thoſe of the preceding variety. The 
triangles which correſpond to I AS, IBS, are in- 
clined to each other 122 36'. In each of theſe tri- 
angles the angle of the ſummit is g1*, and each of the 
angles at the baſe is 74* 30. The law from which 
this variety reſults differs from that which produces 
the preceding, as it determines a mixed decrement 
by three ranges in breadth and two ranges in height. 

4. Enneagonal Oriental, fig. 48.—Geometrical Cha- 
rafter. Inclination of each ſmall triangle, ſuch as 
cgi, to the adjacent baſe ac: plbged, 1229 18. It 
is the elongated oriental, the ſummits of which are re- 
placed by two faces, parallel to the baſes of the nu- 
cleus, with the addition of ſix ſmall iſoſceles triangles 
cgi, IV, vzm, &c. the three ſuperior of which are 
alternate in poſition with the three inferior. Theſe 
triangles reſult from a decrement by three ranges of 
ſmall quadrangular priſms on the three angles of the 
ſuperior baſe of the nucleus, ſuch as ö, d, g, fig. 42, 
and on the intermediate angles of the inferior baſe. 
It may be readily conceived, that in the decrement 
which takes place, for example, on the angle g, the 
three ranges, which remain unoccupied between that 
angle and the correſponding edge of the firſt lamina 
of ſuperpoſition, are, 1ſt, the {mall rhombus go i f) 
which alone forms the firſt range; ad, the two rhom- 
buſes ost i, pz di; gd, the three rhombuſes ſituated 
on the ſame line behind the two preceding. Cryſtals 
of the oriental are found particularly in the kingdom 


of Pegu. 


Ex AurTLZSs of Comrouny SxconDarRY FORM. 


1. Prx18Maric Caicartoas Sya, fig. 1. The 
baſes of this priſm are produced in conſequence of 
a decrement by a ſingle range on the angles of the 
ſummits baf, ga, bag, dex, dec, cex, fig. 4s ” 
the 
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the primitive form, The fix planes reſult from a de- 
crement by two ranges on the angles bdf, fxgy 
beg, df x, dbc, cg x, oppoſite to the preceding. Let 
a b d f, fig. 49, be the ſame face of the nucleus as 
fig. 4. The decreaſing edges ſituated towards the 
angle of the ſummit @ will ſucceſſively correſpond 
with the lines zi, A, &c. and thoſe which look to- 
wards the inferior angle d will have the poſitions 
pointed out by mn, op, &c. But in conſequence of 
the firſt decrement taking place by one range, we 
prove that the face which refults from it is perpen- 
dicalar to the axis ; and calculation ſhows, in the like 
manner, that the-ſecond decrement, which takes place 
by two ranges, produces planes parallel to the axis, 
and thus the ſecondary ſolid is a regular hexahedrab 
priſm. 1 
To diſplay farther the ſtructure of this priſm, let 
us remark, that in the production of any one, abcuil, 
fig. 1, of the two baſes, we may confine ourſelves to 
conſider the effect of one only of the three deere- 
ments which take place around the ſolid angle a, fig. 4; 
for example, of that which takes place on the angle 
b a f, ſuppoling that the lamine applied on the two 
other faces, fag x, bagc, do not decreaſe but to aſſiſt 
the reſult of the principal decrement, which takes 
place in regard to the angle ö . But here thefe 
auxiliary decrements are altogether ſimilar to that the 
effett of which they are ſuppoſed to prolong. The 
caſe will be totally different if we apply the ſame ob- 


fervation to the decrements which are effected by two 


ranges on the inferior angles baf, dx, fxg, &c. and 
which produce the ſix planes of the priſm. For ex- 
ample, if we conſider the effect of the decrement 
on the angle df x, it is neceſſary alſo that the lamine 
applied on the faces a fd b, afxg, hg. 4, ſhould expe- 
rience towards their lateral angles af d, af x, adjacent 
to the angle df x, variations which ſecond the effe& 


of the generating decrement. But here thele varia- 


tions 
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tions are intermediary decrements by ranges of double 
moleculæ. | 

To conceive a better idea of theſe variations, let 
us reſume the face a bd, fig. 49. The variations in 
queſtion will take place parallel to the lines ce, 1 x, 
gz, vy, &c. that is to ſay, by one range of double 
molecule, and in ſuch a manner that there will al- 
ways be two laminæ on a level at their edges in the 
direction of the height. By this it is evident why the 
laminæ taken from the priſm by the firſt ſeQtions are 
trapeziums, ſuch as plus, fig. 1, in which the aſſort- 
ment of the ſmall compoſing rhombuſes will be the 
ſame as on the trapezium us op, fig. 49. We may in 
the like manner aſſign the reaſon of the different 
figures through which the laminæ, ſucceſſively de- 
tached, before arriving at the nucleus, are obliged 
to paſs. But this detail would lead us too far. Every 
thing is included in the effect of the principal decre- 
ments: that is to ſay, in the preſent aſe, of thoſe which 
take place on the ſuperior and inferior angles, or pa- 
rallel to the horizontal diagonals; and after the firit 
lamina of ſuperpoſition, the figure of the cryſtal is 
given according to this fingle condition, that the initial 

faces be prolonged ſo as to interſect each other. 
The priſm is ſuſceptible of varying in the length of 
its axis compared with its thickneſs, which depends 
on the different epochs at which the decrements com- 
mence, or are ſuppoſed to commence. For example: 
if we ſuppoſe that the decrement, which takes place 
towards the inferior angle, acts alone at firſt on a cer- 
tain number of laminæ, the axis of the cryſtal will be 
ſo much the longer as the commencement of the de- 
crement on the ſuperior angles ſhall have been re- 
tarded. This difference of epochs becomes ſenſible 
by inſpeRting the dodecahedron, fig. 2, which is one 
of the reſults of the mechanical diviſion of the priſm. 
It is there ſeen that the pentagonal laminæ of the 
ſummits, ſuch as AOIRS, decreaſe only by * 
; edge 
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edge RS, which correſponds io the inferior angle 
bd f, fig. 4, while, by their upper parts, they conti- 
nue to envelope the cryſtal without experiencing any 
decrement towards that fide ; ſo that it is only on the 
lamina moſt diſtant from the axis, as that correſ- 
ponding to p5ul, that the two decrements take place 
at the ſame time. The reſult which we have ex- 
plained is general; that 1s to ſay, that, whatever 
may be the angles of the primitive rhomboid, the 


ſecondary ſolid will always be a regular hexabedral 


priſm. f | 
2. AMPHITRIGONOUS IRON ORE.—Fig. 50 repre- 

ſents this cryſtal in a horizontal projection, and fig. 

51 in perſpe&ive. Geometrical Character. Reſpec- 


tive inclination of the triangles,g cn, g cd, &c. from 


the ſame ſummit 146* 26' gg"; of the lateral triangles 
bgu, bg , to the adjacent pentagons, ſuch as gut mx, 
154. 45' 39". + Sp 23/66 

This form is that under which the iron ore of the 
iſland of Elba moſt commonly appears. It reſults 
from a decrement by two ranges on the angles, to the 
ſummits of a cubic nucleus which produces the iſo- 
ſceles triangles gen, gcd, ncd, fig. 50 and 51, and 
of-a ſecond deerement by three ranges on the lateral 
angles ch, cp, Y, &c. which produce the triangles 
mur, rnk, ug b, qgb, &c. Theſe two decrements 
ſtop at a certain term, ſo that there remain faces pa- 
rallel to thoſe of the nucleus, viz. the pentagons 
gutmn, hdnkl, &c. fig. £0. 
duces the rhomboidal iron ore. The ſecond has 
4his. property, that, if its effects were complete, it 
would give a dodecahedron of iſoſceles triangles, or 

compoſed of two right pyramids united at their baſes. 


In the caſe of any other decrement by two, four, or 


more, ranges, the faces of the dodecahedron would 
be ſcalene triangles. The triangles of the ſummits 


are frequently furrowed by ſtriæ, parallel to the baſes 


, gn, 


The firſt decrement is the ſame as that which pro- | 
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g, dn, gd, of theſe triangles, and which point out 
the direQion of the decrement, 

3. ANALOGICAL CALCAREoOUs SPAR, fig. 52.— 
Geometrical Charadter. Inclination of any one, ie h, 
of the trapezoids of the ſummits to the correſponding 
vertical trapezoid e cg, 116˙ 33“ 54”; angles of the 
ſame trapezoid, i 114 18' 56”; e=75* gr 20% 
m or h = 85* 4' 52". Angles of the trapezoid ehog, 
e==90*; 0=127* 25 53"; g 67 47' 54"; h = 
74 46 23”; of the trapezoid cegp, e= 60˙; p= 
98* 12/ 46% cor g = 100? 530 37”. 

Geometrical Properties. 1. In each vertical trape- 
zaid the triangle c eg is equilateral. 2. The height e x 
of this triangle, is double the height p x of the oppo- 
fice triangle cg. 3. In the trapezoid e hog, and the 
others ſimilarly fituated, the angle keg is a right 
angle. 4. If the diagonal g k be drawn, the triangle 
k e g will be ſimilar to any one 40% fig. 4, of thoſe 
which would be produced by drawing, in the primi- 
tive rhombus, the diagonals bf, ad. 5. If in the 
trapezoid em ih, or any other ſituated at the ſummits, 
the diagonals ez, mh, be drawn, the height el of the 
inſerior triangle me will be double the height 21 of 
the ſuperior triangle iH. 6. The triangle m i h is 
- Gmilar to half of the rbombus of very obtule ſpar, di- 
vided by the horizontal diagonal; and the triangle 
me is ſimilar to half of the rhombus of the acute 
ſpar, divided in the ſame manner. | 

The numeraus analogies by which this variety is 
coneted with different cryſtalline forms, whether we 
confider certain angles formed by planes, as the angle 
heg of go", the angle ceg of 60, or certain triangles 
obtained by drawing the diagonals of the trapezoids, 
have induced the name of analogical ſpar. It is de- 
rived from three other varieties, yiz. very obtuſe ſpar 
by the 1rapezoids emi h, fi ht, &c. metaſtatic ſpar 
by the trapezuids emdc, Ag, 0htzy &c and the 

| 17 | priſmatic 
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priſmatic {par by the trapezoids bdck, cegp, Kc. 
which are conſequently parallel to the axis. 


It often happens that the trapezoids i men, fi ht, | 


&c. are ſeparated, by an intermediary ridge, from 
the vertical trapezoids cegp, gozr, &c. In that caſe 
the trapezoids cdme, geho, &c. are changed into pen- 
tagons. It is here ſuppoſed that the cryital is brought 
back to the moll ſymmetrical figure, that is to lay, 
having its ſurface compoled only of quadrilaterals, 
as ſometimes happens. This variety is found in Der- 


byſhire. 


4. IcosAutDRAL SULPHURET or IRON, fig. 83. 


Geometrical Character. Reipettive inclinations of the 


iſoſceles triangles PLR, PSR, 126* 52 11”; of 
any one PNL of che equilateral triangles, to each 
adjacent iſoſceles triangle PLR or LNK, 140* 46 
17”. Angles of the iſoſceles triangle PLR, L = 48* 
11' 20% P or R= 65* 54 200. 

This variety reſults from a combination of the law. 


which produces the ottahedron originating from a 
cube, with that which takes place for the dodecahe- 


dron with pentagonal planes. The firſt law gives 


birth to the eight equilateral triangles which correſ- 


pond with the ſolid angles of the nucleus, and the 
ſecond to twelve iſoſceles triangles, fituated, two and 


two, above the fix faces of the ſame auglens. The - 


icoſahedron of the ſulphuret of iron has been con- 
founded with the regular icolahedron of geometry, 
which differs from it very ſenſibly, ſince ail its tri- 
angles are equilateral. It is demonſtrated by theory, 
that the exiſtence of the latter icoſahedron is as im- 
poſſible in mineralogy as that of the dodecabedron ; 
ſo that among the five regular polyhedra of geome- 
try, viz. the cube, the tetrahedron, the octahedro 

the dodecabedron, and the icoſahedron, the three for- 
mer only can exiſt there, in conlequence of the Jaws 


of cryſtallization, It is not uncommon, therefore, to 


find them among cryſtals of various kinds of mine- 
Vor. XIV. No. 197. 41 rals. 
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rals. The icoſahedron of the ſulpburet of iron is 
much leſs common than the dodecabedron. It is 
found in ſolitary cryſtals. : 
5. PoLyNomous PETUNzf, or FELD-SPATH, 
fig. 54.—Geometrical Character. Reſpettive inclina- 
tion of the narrow planes on, m, cfhg, to the adja- 
cent planes on each fide, 180˙; of the planes ct f g, 
PomN, to thoſe contiguous to. them by the edges 
t F, PN, 120*; of the heptagon 2 Celdez ic the 
enneagon BzebnoPrs, 99* 418“; of the trape- 
zium dafc both to the plane nbafhilk and to the hep- 
tagon pGtcdez, 135*; of the facet deab or ABzp 
to the ſame heptagon, 124* 15' 15". 
This form, ſuch as it is given by the mechanical di- 
viſion of ſecondary cryſtals, is that of an oblique priſm 
of four planes, fig. 56, two of which, ſuch as GOA, 
RBHN, are perpendicular to the baſes ADN H, 
OGRB. The other two, viz. BO AH, RGDN, 
make, with the former, angles of 120˙ at the ridges 
OA, RN, and angles of 60* towards the oppokie 
ridges BH, GD. Theſe planes are inclined to the 
baſes at the place of the ridges GO, BR, 111* 29 
43', and at the oppoſite ridges 68* go' 17”. This 
form is at the ſame time that of the molecule. The- 
ory ſhows that the two parallelograms G O AD, 
OR, as well as their parallels, are equal in ex- 
tent; and that the parallelogram BO AH, or its op- 
poſite, RG D N, is double each of the preceding; 
- which may ſerve to explain the roughneſs of the ſec- 
tions made in the direction BO A H, when compared 
with thoſe obtained in the directions of the ſmall pa- 
rallelograms, and which are always extremely ſmooth 
and brilliant, Moreover, if the diagonal OR be 
drawn, it will be found perpendicular to O A and 
- RN; or, what amounts to the ſame, will be fituated 
horizontally; by ſuppoſing that the ridges O A, B H, 
c. have a vertical poſition. 
The polynomous petunze preſents the moſt com. 
plicated variety hitherto obſerved among cryſta - 
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this kind. To form an idea of its ſtruQture, let us 
ſuppoſe that pb y r, fig. 55, repreſents a ſection of the 
nucleus A R, fig. 56, made by a plane perpendicular 
to the parallelograms GO AD, BO A H, and ſub- 
divided into a multitude of ſmall parallelograms, which 
are the analogous ſettions of ſo many mgieculz, Here 
the ſide yr, fig. 55, which is the ſame ſettion of the 
cutting plane as G O A D, is greater than it ought to 
be in regard to the fide cr, fig. 55, which is the ſame 
ſection as BO AH, fig. 56 ; but theſe dimenſions are 
ſuited to thoſe of the ſecondary cryſtal, and here oc- 
caſion no difficulty, becauſe we may ſuppoſe that the 
primitive form has been extended more in one direc- 
tion than in another; for this form is only a conve- 
nient datum for the explanation of the {truQure, and 
the cryſtal conſiſts merely in an aſſemblage of ſimilar 
moleculz ; ſo that it is the dimenſions of theſe mole- 
culæ which remain invariable. 

This being premiſed, we ſhall find, by comparing 
the figures 54 and 55; 1ſt, that the er bee wn 
fig. 54, and its oppoſite, which correſpond to m n, d g, 
fig. 55, are parallel to two of the planes of the nu- 
cleus, viz, GOA D, BRN, fig. 56, and conſe- 
quently do not reſult from any law of decrement ; 
2d, that the plane Pom N, and its oppolite, fig. 545 
which correſpond to ao, eg, fig. 55, are alſo parallel 
to two of the planes of the nucleus viz. BO AH, 
RGDN, fig. 56; gd, that the plane on4m and its 
oppoſite, fig. 54, which correſpond to on, eg, fig. 55, 

reſult from a decrement by two ranges parallel to the 


ridges AO, NR, fig. 56; Ath, that the plane cfg hk 


and its oppolite, fig. 54, which correſpond io my, dc, 
. 55, reſult from a decrement by four ranges pa- 
rallel to the ridges G DB H, fig. 56; 5th, that the 
plane ct Fg and its oppoſite, fag. 54, which correſ- 
pond to fy, ca, fig. 55, reſult from a decrement by 
two ranges parallel to the ſame ridges G D, B H, fig. 
56, which decrement takes place on the other ſide of 
41 2 | theſe 
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theſe ridges. It may be ſeen by what has been al- 
ready ſaid, that decrements different in their meaſure 
give riſe to planes ſimilarly ſituated, ſuch as on km 
and-cfgh, fig. 54, which is a conſequence of the par- 
ticular figure of the moleculz. 
With regard to the faces of the ſummit, the hepta- 
gon pGicdez, fig. 54, is fituated parallel to the baſe 
BRGO, fig. 56. The enneagon BsrPonbez, fig. 
54, is produced in conſequence of a decrement by 
one range on the angle O BR, fig. 56, or parallel to 
the diagonal OR; which decrement does not attain 
to its full extent, and leaves ſubſiſting the neighbour- 
ing heptagon parallel to the baſe BRGO. It may 
readily conceived, after what has been ſaid on the 
poſition of the diagonal OR, whby the line ez, hg. 54, 
which ſeparates the two large faces of the ſummit, is 
fituated horizontally, ſuppoſing that the planes have a 
vertical poſition. 

The trapeziums dafc, Ap GC, reſult from a 
decrement by one range on the ridges G O, BR, fig. 
$6. The facet deb a, fig. 54, ariſes from a decre- 
ment by'two ranges, parallel to the ridge B O, fig. 56. 
With regard to the other facet A B zp, which has the 
ſame pofnion as the preceding, in reſpect to the op- 
poſite part of the cryſtal, it reſults from an interme- 
diary law by a range of double moleculæ on the angle 
O B R, fig. 56. The rhombuſes bclh, KIs u, fig. 57 
repreſent the horizontal ſections of two of thele 
double moleculæ, taken in the ſame range, and 
whoſe relation to the reſt of the aſſortment wil) be- 
come ſenſible by comparing the rhombuſes in queſ- 
tion with thoſe marked by the ſame letters in fig. 55- 

The cryſtals of this variety are ſubje& to a change 
of dimenſions, which is, that the faces pGtcdez, 
Fabnklih, and their oppoſites, which are at right 
angles on each other, are ſtretched out, in the direc- 
tion of their breadth, in ſuch a manner that they ex- 
bhibit the appearance of a quadrilateral 8 

Ir” 5 as . 2 priim, 
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priſm, the ſummits of which would be formed by the 
faces ſituated towards the ridges PN, Ft. This va- 
riety is found in opake cryſtals, and of a whitiſh, 
yellowiſh, and ſometimes reddiſh, colour, in the gra- 
nites of Auvergne, and of different countries. There 
are ſome of them in groups and ſome fingle, but the 
latter are- uncommon. 5 
Dr. Townſon, in his Philoſophy of Mineralogy, 
oblerves, that two laws appear to govern the mineral 
world: attradtion of aggregation, and attrattion of 
combination. To the firſt, mineral bodies owe their 
exiſtence in ſeparate homogeneous maſles, in oppo- 
ſition to the ſtate of accidental and heterogeneous 
mixture. They likewiſe owe to it their regular cryſ- 
talline forms ; and without this law, the ſolid parts of 
our globe would only have been a confuſed chaotic 
maſs. To the latter we are indebted: for the great 
variety of compound bodies which are the reſult of 
ſo few elementary ſubſtances, and likewiſe for the 
changes that take place amongſt them; even the pro- 
ceſſes performed in the laboratory of the chemiſt are 
founded on this. _ | Gin 20 
Bodies that are ſolid have their active powers cen- 
tred in themſelves, and eternal repoſe is the reſult; 
unleſs another body, in conſequence. of the attration 
of combination, unites with them, when a new body 
is formed. But. all bodies in a fluid ſtate are com- 
bined with their ſolvent, and then their particles, thus 
ſeparated, have little tendency. to unite with each 
other. But, as ſoon as this ſolvent is withdrawn, the 
particles that compoſed the ſimple ſolid body again 
unite; and they unite according to particular laws; 
ſo that, under proper circumſtances, they form regu- 
lar polyhedral figures invariably the fame. If ſeveral 
are mixed in the ſame ſolvent, ' they in becoming 
ſolid do not unite indifferently, and without ſeleQion, 
and thus form a heterogenequs mixture ; though this 
would certainly be the caſe, did the great law of at- 
dl n _ tration, 
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traction, by which great maſſes are governed, prevail, 
| where attraction is in the reverſe ratio of the ſquares 
of their diſtances; but each unites excluſively with 
its own kind: and the conſequence of this is, that, 
_ Inſtead of a tumultuous chaotic mixture, beautiful 
cryſtals are formed, each kind having its own proper 
character. To the law of aggregate attraQtion then, 
we are indebted for every thing that is homogeneous 
and ſymmetric in the foſſil kingdom. Though a very 
fmall part of our earth appears to be compoſed of 
regular cryſtalline bodies, yet all ſubſtances that have 
a {parry or ſpathous texture, are nothing but a more 
or leſs tumultuous afſemblage of indeterminate and 
half- formed cryſtals. As far as our fight, even aided 
by the microſcope, will extend, we ſee that the firſt 
rudiment of a cryſtal is its perfect form; that in this 
its embryo ſtate, if we may uſe the expreſſion, it 
differs only in ſixe from what it will be hereafter. It 
is eaſy to conceive, that many minerals which have 
not regular forms, may nevertheleſs be the reſult of 
cryſtallization; and that we may go by degrees from 
the moſt perfect geometric figure, to the moſt twmu]- 
tuous aſſemblage of cryſtalline particles. In the 
ſenſe in which the word cryſtallization is here uſed, 
every concretion from a fluid ſtate is the refult of 
cryſtallization, and may exiſt either in the ſtate of 
regular cryſtals, or be fo irregular as not to be de- 
finable,- or in the ſtate of confuſed aggregated par- 
ticles. Theſe three different ſtates, it is not neceſ- 
fary to obſerve, run into one another. It is in 
this latter ſtate that many of the minerals that form 
entire mountains are found; probably all, except 
thoſe which are formed of the powder, duſt, or frag- 
ments, of other rocks, as the breccias, ſand-ſtones, 
&c, yet even theſe are but the ruins of thoſe which 
had been formed in this manner. It is, then, to this 
law ve owe every thing that is cryſtalline, fymmeinc, 


135 i However 
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However important the law we have juſt treated of 
may be in the formation of foſſils, it muſt be clear, 


upon an attentive conſideration of its characters, that 


it can only be the cauſe of the aggregation and con- 
cretion of the elementary ſubſtances ; that though it 
brought theſe out of their chaotic confuſion into 
beautiful homogeneous maſſes, and regular ſymme- 
try, yet it never could combine them, and in various 
proportions, and thus create, from ſo few elementary 
principles, ſuch a multiplicity of forms as are the re- 
ſult of theſe combinations. This is dependent on a 
quite different law, the law of attraction of combi- 
nation. | | 

As the ſcience of chemiſtry is little more than the 
knowledge of the preferring or ſelecting diſpoſition 
of the different elementary ſubſtances and their com- 
pounds, and its operations little more than the ad- 
juſting and diſpoſing them to reciprocal action, every 
page of chemiltry muſt bear witneſs to the exiſtence 
of this law. It has this conformity with the laſt kind 
of attraction, and this difference from the attraction 
of great maſſes, that it only a&s when the bodies are 
almoſt or altogether in contaQ. 


Though this law merely concerns matter of diffe- 


rent kinds, there is no univerſal rule that there ſhould 
be a combination between any two of them indiffe- 
rently; for, on the contrary, there are ſome that 
never will combine together. A great difficulty here 


* 


ariſes relative to mixture and combination, which, - 


though perfectly different in their natures, are ſome- 
times not to be diſtinguiſhed. There can be no 
doubt, but that the principal components of hard 


pellucid cryſtalline bodies are in a ſtate of combina- + 
nation; but likewiſe there can be no doubt, that often 
adventitious matter is enveloped in their maſſes, with 
which they are only mixed. For we know by expe- 
rience, that in many caſes circumſtances are ſuch, 
that the cryſtalline matter is not able to rejeQ the 


heterogeneous, 
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heterogeneous, but envelops it in its ſubſtance. This 
is often obſerved in rock-cryſtal, in which chlorite 
earth, aQinolite, aſbeſtus, &c. are found; and ſome- 
times the former are ſo intimately mixed with it, and 
in ſuch quantities, that the foſſiliſt is inclined to refer 
it to a different genus. In the cryſtallized ſand-ſtone 
of Fontainebleau, though the calcareous ſpar is mixed 
with twice its own quantity of ſand, yet it aſſumes its 
uſual cryſtalline form. 1 

If it be then difficult in regular cryſtalline bodies to 
know which of their components is combined, and 
which only mixed; how much greater muſt the difh- 
culty be to aſcertain this in the great rocks, the reſult 
of - confuſed cryſtallization! In theſe it is clear, if 
we reflect on what mult have paſſed in their concre- 
tion, that nothing heterogeneous could have been re- 
jected and thrown aſide as in the formation of regular 
cryſtals, but that every thing mixed in the fluid maſs 
muſt have been enveloped, and muſt now conſtitute 
a part. A means of aſcertaining this may occur to 
ſome philoſophers; and probably it may be this: that 
thoſe components which are only mixed and not com- 
bined, may be readily extracted by certain reactives, 
which will not affect them if they are in a ſtate of com- 
bination. But this, though true in theory, would be 
difficultly. put in praQtice. f © 35 
Some readers may probably aſk, how theſe elemen- 
tary ſubſtances can have been combined, and how 
they have cryſtallized, ſince neither the components 
nor the compounds are ſoluble in water. This queſ- 


tion, we believe, has never been anſwered; and it 


has given riſe to, or ſupported, the opinion, that fire 
has been the agent in theſe proceſſes. Yet difficul- 
ties, 'at leaſt equally great, will be found in this by- 
potheſis, which it would be improper, on account of 
the great extent of the neceſſary diſcuſſion, to ſtate. 
There can be no doubt that there was a time, when 


the preſent great maſſes and beds of rock were not 
rt | | in 
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in exiſtence, when the elementary ſubſtances of 
which they are compoſed were free and uncom- 
bined ; that theſe elementary ſubſtances were more 
ſimple than what we conſider ſuch at this day; which 
molt chemiſts, though they have no hypotheſis to 
ſupport, are inclined to think are formed of ſtill 
more {imple elements. If thts be granted, it may then 
be eaſily conceived that they were in a ſtate of ſolu- 
tion in water, notwithſtanding our preſent elementary 
ſubſtances, the reſult of their combination, are inſo- 
luble in this fluid; juſt in the ſame manner as the 
very ſoluble bodies, the tartarous acid and the ve- 
getable alkali, form by their union an almoſt inſo- 
luble compound. It ſhould always be recolletted, 
that there is now no proceſs going on in nature ſimilar 
to that by which our rocks and ſtrata were formed. 
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CTINOTUS, fibrous and common, 341; glassy, 342. 

ApamanTixrs, Diamond Spar, 462. 

Avoxa, or tuberous moschatel, 157. 

Ethiop's mineral, 557. 

Agaric mineral, 348. 

Agaricus amanita, 245; campestris, 248, 

Agate, 470. | 

A6GREGATZ, or plants with aggregated flowers, 291. 

Als, or sea-weeds, 219, 296. 

ALoumen, Alum, native, 486; capillary, and stone, 487; roche, or rock, 
488; common, 489. 

ALuUminaRrim, or Alumine, 380. 

Awarry, Bitter Salt, 486. 

Awarus, Bitter Earth, 445. 

Amber, 524. 

Aunna, Ambergris, animal and vegetable, 527. 

AuxvracEx, or plants with catkins, 293. 

Axvopalrrrs, Almond-stone, 470; common, 471. 

Antimony, 625; native, arseniated, and red, 628; plumose, ochre, and 
sulphuret, 629; phosphorated, 631; muriated, 632. 

Ararrrrs, common, 379, 685. 

Aquamarine, 424. 

- AqviLEs14, or columbine, 167. 

ARvpesa, Slate, 392. 

ARENA, Sand, 447. 

ArExArvs, Sand-stone, 471. 

ARGEnTUM, Silver, 547. 

Ani, Clay, 381. 

Armenian stone, or mountain blue, 563, . 

ARsENICUM, Arsenic, 634; native, white, and yellow, 636; red, and 
pyrites, 638; ferruginous, and argentiferous, 639. 

A$ARUM, or asarabacca, 162 

Asnrsrus, 338 ; flexible, common, and elastic, 340; ligniform, and 
leather, 341. 

AsPERIFOLLE, or rough-leaved plants, 288. 

AsPHALTCM, or Jew's pitch, 497; retinasphalthum, 498. 

Aunux, Gold, 539. 

BarvYTes, various species, 343, 344. 

BasarTes, basalt, 394; columnar, 396; pyramidal, and wacken, 402. 

Bell-metal ore, 569. 

Beryll, and chrysoberyll, 425. 

Biconvzs, or two-horned plants, 278. 

Brsuuruxn, Bismuth, native, 622; oxyd, and sulphuret, 625. 

Brruuxx, 495; fluid, 496; elastic, 498; hard, 499. 

Black-lead, 528. 

Blood-s one, 460. 

Boerhaave's system of botany, 260. 

Bologna stone, 344, 

Bonacirks, cubic, 380. 


Borxax, or Borat of Soda, 478. 
BoTaxy, 3—$308; ancient history, 3; modern, 4; Linneus's account of 


the old systems, 5; sexual system, 7; perfected by Linnæus, 8; 
elucidated, 9; classification, 103; Dr. Thornton snew system, 249; 
system of Theophrastus, 250, 251; of Dioscorides, 251; of Gesner, 
252; of Casalpinus, 253; of Morison, 254; of Ray, 255 ; of Chris- 
topher Knant, 258 ; of Dr. Herman, 259; of Boerhaave, 260; of 
Rivinus, 261; of Ludwig, and Christian Knaut, 264; of Tourne- 
fort, 266; of Plumier, and Poutedera, 269; of Magnol, 269; of Sir 


- John Hill, 271. | 
Brass copper ore, 570. 


„ or Pudding-stone, common, and green, 471, Bristol 
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Bristol diamond, 452. 

Bryum scoparium, 215. 

Cxurxvroux, Trass or Terrass, 390. 

Casalpinus's system of botany, 253. 

CALAMARIE, rushes and reeds, 273. 

CALYCANTHEME, and CALYCIFLORE, or flower-cup plants, 278. 

CALYx, or flower-cup, 61; system founded thereon, 269. 

CAMPANACEXZ, or plants with bell-shaped flowers, 282. 

CanRoNnaAT of Soda, 476; of ammonia, 478. 

Caniosus, Rotten-stone, 391. 

CARNELIAN, red and white, 457. 

CARYOPUHYLLEZ, or nut-leaved plants, 280. 

Cassyta, a plant of the enneandria class, 157, 

Cat's-eye, 437, 

CnALcevoxius, Chalcedony, white, and genuine, 455; red, 457. 

Chalk, common, 348; black, 393. 

Curinavrnus, or Stock July-flower, 174. 

Chert, or horn-stone, 440. 

CnLoRoGRANATUS, Green Earth, 446. i 

Curomium, Chrome, 656; chromat of lead, 657 ; of iron, 658. 

Chrysolite, 426. 

Chrysoprase, 459. 

Cinnabar, 558, : 

Cimcoxius, Zircon or Jargon, 444. 

Crruus, the Orange, &c. 184. 

Clay, porcelain, 381; pipe, potters, and fullers, 383; Lemnian, 384; 
brick, 385; bole, 386. 

CoADUNATE, or plants with connected seeds, 294. 

Coal, cannel, or bovey, 499; common, 501 ; Kilkenny, 523. 

CoBarTtuM, Cobalt, 640 ; oxyd, ochre, and arseniat, 642; dirty, sulphurated, 
white, and grey, 643. 

CoLumBiun, or Columbite, 658. 

CoLUMNIFERA, or pillar-plants, 285. 

Courosrræ, plants with compound flowers, 291. 

Conxenva,'or river-weed, 219, 224, 229; resembles the Fucus, 230, 233; 
Gzertner's description, 231; farther particularz, 240, 

CoNnIFERZ, or cone-bearing plants, 293, 

ConToRT#, or twisted plants, 283. . | 

Copper, 560; native, 561 ; ochre, 562; hepatic, indurated, black, and 
blue, 563 ; carbonat of, and green, 564; arseniat and muriat of, 
565 ; phosphat, white, purple, and grey. ore of, 566; sulpharet of, 
567; bell-metal, 569; brass, and vitreous, 570; bituminous, 57I. 

CoRoLLaA, or blossom, 65. 

CoRONnARTE, or crowned plants, 275, 

CoRvYDALES, or helmeted plants, 281. 

CRrETaA, Chalk, Lime, &c. 347. 

CRos30PETRA, Hercynian, 345 ; Scotch, 346. 

CryeToGamra class of plants, 106, 116. 205. 

CRYSTALS, 314, 667; primitive forms, 681; tetrahedal, 586 ; triangular, 
4, secondary forms, 692; conjectures on their original formation, 

CUcUuRBITACEZ, gourds, cucumbers, &c. 285. 

Curnux, Copper, 560. 

Cyanite, or sappare, 416. 

DEcanpRia class of plants, 104, 109, 139, 159. 

Dravrzienta class of plants, 105, 112, 177. 

Diamond, 460; spar, 462. 

Dianpria class of plants, 103, 107. 

Dip ram class of plants. 104, 110, 168. 

Droecta class of plants, 105, 115, 198. 

Dioscorides's system, 251. 

Dopecanvraa class of plants, 104, 109, 160. 

Dolomite, a kind of marble, 362. | 

Duxoss, or *brubby plants, 289. . | 

| 462 EanTtus, 
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ExRTns, 312, 327, 335; talcose, 327, $35—343; ponderons, 328, $43— 
$47 ; calcareous, 328, 347—380 ; argillace , 329, 388—4221 ; sili- 
ceous, 329, 421—462; adamantine, 329, 462—463 z aggregate, 329, 
463—476. g : 

Ecmvxoys, or globe-thistle, 191. 

Emerald, 127. 

Emery, 444. 

ENNEANDR1A class of plants, 104, 109, 157. 

Exsa Tx, or sword-leaved plauts, 274. 

Euclase, 425, 

Euphorbia lathyris, or caper-spurge, 163. 

FeLpseaTUM, Felspar, 433, 698, cubic, 435; common, Labradore, and 
pure, 436. 

Ferrilite, or Rowley-rags, 403. 

Frunux, Iron, 571. 

Ficrs, or fig, 203. 

Firices, or ferns, 206, 2935. 

Filtering-stone, 363, 474. 

Fingal's Cave, in Staffa, 396. 

Flint, common, 437; rock, 439. 

Frowers, or Fructification, 60; the calyx, 61; corolla, 65; nectaries, 
69; stamina, T1 ; pi-tiltum, 73; pericarpium, 76; seed, 79; recep- 
tacle, $1; the whole further explained, 88; different sorts of flowers, 
84 ; double, 91. 

Frron, earthy, 376; compact, sparry, and cubic, 377, 684. 

Foct, or sea-weeds, 223; scarcely distinguished from the Confervas, 233; 
or from the Ulvas, 234; F. vesicujosus, 238. 

Fullers' earti, 336. 

Foxc1, or mushrooms, 241; Hedwig's discoveries, 245; the last of Lin- 
nzus's natural orders, 296. 

Garnet, 429, 686. 

Gun, Ruby, Sapphire, &c. 421. 

Gexera of PLavxTs, how to distinguish, 121. 

Gessner's botanical system, 252. 

GraAaxIun, or crane $ bilt, 177. 

Giants Causeway, $97, 

Gructwa, Glucine, 481. 

Gxzrsux, Gneiss, 466; common, micaceous, and argillaceous, 467; horn» 
blende, 468. 

Gold, native, 539, 

GrAMINA, or Grasses, 272. 

GraniTes, Granite, 163; true. 405. 

- GrAParTrs, or Black Lead, 526. 0 

Gravel, 447. 

Greenstone, 466. 

GnUIN ALS, crane's-bill, &c. 277. 


- Genanprra class of plants, 105, 114, 191, 


GvyesuM, 372; earthy, 374: sandy, alabaster, fibrous, and common, 37 5. 
IAMAurtis, or witch-hazel, 145. 
Hrornacrx, a natural order including, ivy the vine, &c, 290. 
HeiiaxTtavs, or sun- flower, 189. i 
HeyTaxpr1a class of plants, 104, 10s, 154. 
Herbarium, how to form, 303. 
Herman's arrangement of plants, 259, 
HeseERIDEE, or golden-fruit, 279. 
HrxaxDRIA class of plants, 104, 108. 152. 
Hill's system of botany, 271. 
HoLORACEZ, or pot-herbs, 276. 
Honey-stone, 524. | | 
HorxBLexpa, Hornblende, common and Labradore, $42; basaltic, 343. 
Hummus, Mould, 366. 
Hyacinth, a gem, 423. - \ | 
HyprarcyYRUM, Quicksilver, 552. 2, 
Jasris, Jasper, 440; striped, porcellane, and common; 441 ; wood, 442. 

5 IcosAxDRIA 


/ 
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Icos8anDRIA class of plants, 104, 110, 163, 

Jet, or hard bitumen, 499, 

INFLAMMABLE SUBSTANCES, 331, 493—531. 

IxouTHUs, Fibrous Limestone, 354. 

InUNDATEZ, or aquatic plants, 277. 

Iron, 571 — 578; meteoric, 580; common, octahedral, and sand, 
583 ; lamellated, and magnetic, 584; columnar, and micaceous, 
585; specular, 586 ; red-scaly, 587; hematite, 588; compact and 
sparry, 589; argillaceous, 590; ochre, and blue earthy , 592; bog- 
iron, 593; green ore, arseniat and sulphuret of iron, 594, 687; bitu- 
minous iron ore, 595. . 

Ketten-stone, 360, NOPE: 

Knaut, Christopher, his arrangement of plants, 258; that of Christian 
Knaut, 264. 

LaTayRus, the everlasting pea, or chickling-vetch, 183. 

Lava, 404; compact, and vitreous, 406; spongy, and porous, 407 ; bastard, 
408. 

Lazrii, Lapis Lazuli, 442. a 

Lead, 603; native, and ochre, 606; glass, and carbonat, 607 ; murio- 
carbonat, and molybdat, 608; phosphat, arsenico-phosphat, and 
arseniat, 609; sulphat, and sulphuret, 610; antimony, 613; Cornish, 
614. 

Leaves, 34; simple, 36, 46; compound, 42, 55; determinate, 43, 57. 

Lacaex, 219; L. ciliaris, 220. 

Lime, native, 348. | 

Limestone, arenarious, 349; fibrous, 354; common, 364, 

Linnæue, his explanation of the systems of botany which prevailed before 
his time, 5; his own (the sexual) system, adopted in this work, 8 
& $eq. his Natural Orders, 272. 

Loadstone, 584. 

LoMENTACEZ, or dying plants, 284. 

Ludwig's system of botany, 264. 

Loni, or hurtful plants, 282. 

Lyprvs, Lydian Stone, siliceous, 445; genuine, or touch-stone, 446. 

MadvrwATA, Magnesia, 370; common and «parry, 371. 

MacxesvM, Manganese, 644. 

Magnol's system of botany, 269. 

Manganese, 644; native ochre and black, 645; white ore and oxyd, 646; 
black and red ore, and compact, 648. 

Manda, Marl, 367. 

Marl, common, Nilotic, and bituminons, 369; limestone, 370. 

Manxxon, Marble, 359; rough, Parian, and Carrara, 360; Cipolino, and 


Pentelic, 361 ; elastic, 363; Florentine, and true, 364. 
MELiaxTRuUs or honey-flower, 171. 
Mrritrrxs, Mellillite, 523. 

Mercury. See Quicksilver. 

MerTars, 315, 332, 531 —664, 

Mica, 408; Muscovy, 409; scaly, 410. 

MixErAaLoGy, 309—705; little understood by the ancients, 309; Linneus's 
introduction to, 311—319; characters of minerals; as fusibility, 

320; hardness, phosphorescence, and electricity, 321 ; gravity, and 

crystalline form, 322; primitive form, 323; various systems, 325 z 

—_ Classification, 327 ; specific gravities, 664; crystalliza- 

tion, f 
Mina nur, or Wonderful Salt, 484. : 


MISCELLANEZ, or miscellaneous plants, 294. 
Mocha-stone, 458. | 


MoLyBpenUN, 651. 

Momorvica, or balsam-apple, 197. 
MoxADELPAIA class of plants, 105, 112, 175. 
MonanpRIA class of plants, 103, 106, 136. 
Moxoecta class of plants, 105, 115, 194. ' 
Moonstone, 436, : 

Morisea's system of botany, 254. - 


* 


Mould 7 
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nn — vegetable, and heath, 366; spongy, bog, iron, and holy, 
; 


Mountain blue, or Armenian stone, 563. 

Mountain green, or malachite, 564. 

Morrioitloox, or many-podded plants, 251. 

Mundie, 567. 

Mont, Muriat, 479. 

Muriat of soda, or common salt, 479; of alumine, and of potash, 481 ; of 
ammonia, barytes, and strontian, 482; of lime and magnesia, 488. 

Naptha, or fluid bitumen, 496. 

NATURAL ORDER of PLanTs, 272. 

NaTruM, Natron, 476. | 

Niccol ux. Nickel, 614; ochre, arseniat, and native, 615. 

Nitrat of potash. or saltpetre, 488. 

Nirnuux, Nitre, 483. 

Ochre, red, and yellow, 387; brown, 389. 

OcTaxpR4 class of plants, 104, 109, 156. 

Orrvmvus, Olivin, 432; Werner's and Muller's, 433. 

Onyx, 458. 

Oerarvs, Opal, hydrophanous, 411; pitch, wood, war, and semi-opal, 
412; common, and noble. 113. 

OrcmDEx, or scrotum plants, 274. 

Oncnts, or butterfly-flower, 193. 

Orpiment, or yellow arsenic, 636. 

Pariwa, or palms, 249, 272. 

PAP1ionNACEEZ, or butterfly-flowers, 283. 

Parinz, or palms, 249, 272. 

PARNASSIA, or grass of Parnassus, 151. 

Peat, 494. 

Prxraxont class of plants 104, 10S, 146. | ef 

PeERICaRPIUM, or seed-vessel, 76. 

Pers80nNATE, or masqued plants, 287. 

PeTrIFACTIONS, 316, 335, 662—664. 

Petroleum, or rock-ail, 496. 

PeTroSILES, Rock-flint, or Chert, 439. 

PicrosPATUM, Bitter Spath, 571. 

PreerITE£, or peppers, 273. 

Pisoirrnus, or Pea-stene, 358; Carolina, 359. 

PrTILLOM, or female organ of generation in plants, 73. 

Pitch, mineral, 497. Pitch-stone, 412. 

Plants, how to collect and preserve, 298—308. 

Plaster of Paris, 372. 

PramTion, 533. 

Prunnox, Lead, 603—614. 

Piumier's and Pontedera's systems of botany, 269. 

PoLYADELPHIA class of plants, 105, 112, 183. 

PoLYanpRia class of plants, 104, 110, 165. 

Poiw#GAMia class of plants, 106, 116, 201. 

Polypodium aculeatum, or prickly polypody, 207. 

Powacez, fruit-bearing plants, 285. 

PorenyRIvs, Porphyry, clay, trap, and pitchstone, 468 ; horn, hornstone, 
and true, 469. 

Porasston and SoproM. two metals lately discovered by Ms. Davy, 659. 

PoZzz0LANA, genuine, 389. 

Preciz, or early-flowering plants, 279. 

Pumice-stone, 407. 

PUTAMINEZ, or shelled plants, 281. 

PuTEOLANA, Pozzolana, &c. 389. 

Prnomacnus, Flint, 437. 

QuanTzvM, Quartz, 448; fibrots, cellular, and lamellar, 450; granular, 
stalactitie, pellucid, and common, 451; rn 452; amethys- 
tine, 454. 

Quicksilver, or mercury, oative, 552 ; amalgamated, 556; muriat and red 
oxyd of, 557 ; sulphuret of, 558; hepatic, and cupreons, 1 
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Rav's system of botany, 255; improved, 256, 
RugEaDez, the poppies, &c. 182. 
Rivinus's are of botany, 255. 


Rocks of the Cyclops, 400. 

Rooms, different kinds, 20—26. 

RoTACEZ, or wheel-plants, 279. 

Rotten-stone, 391. | 

RuBus, common bramble, or wild raspberry, 164. 

Ruby, oriental, 422; occidental, 433 ; balass, or spinell, 424, 

Roumex, or curled dock, 154. 

Sal, or willow, 200. 

Salt, sea, and common, or rock, 479, Glauber's, 484; Epsom, 486; hair, 
487. | 

Sabrs, 312, 331, 476—493. | | 

Sand, siliceous, and writing, 447; common, dust, and quicksand, 448. 

Saadstone, 471 ; elastic, siliceous, filtering, and angular, 474 ; calcareons, 
quarry. flat, and ferruginous, 475; mill, and tiger, 476, 

Sardo yx, 458. 

SARMENTOSE, or climbing plants, 276. 

Sapphire, 422. 

SaurURUS, or lizard's tail. 155. . 

Scanripz, or rough-leaved plants, 294. | | 

ScnisTo8PATUM, Plated Spar, 354. 

ScorLus, Schorl, volcanic, 417; glassy and Vesuvian, 418; black, 419; 
electric, 420. 

Sex, or fruit, 79. 

Selenites, a kind of gypsum, 376. 

SevT1ICosA, prickly plants, 285. 

SEerIARIA, or woody plants, 289. 

SenpraTINCs, Scrpentine, 337; common, 338. 

SEXUAL SySTEM of Botany, 5; not unknown to the ancients, 7; improved 
by Sir Thomas Millington, and perfected by Linneus, 8; explain» 
ed, and adopted in this work, 8, 9; reasoning of Linneus, 92; 
classes and orders, 103—117 ; alterations lately made in it, 117; 
whether improvements or not, 118, 

S1LIcEous EarTns, 329, 421 —462. 

SILIQUOSA, or podded plants, 287. 

Silver, native, 547; blank, and corneous, 548; auriferous, and antimo- 
niated, 549; arsenical, and vitreous, 550; red, 551; grey, 552. 

Slate, 392. 

Suni, Emery, 444. 

Sdap- stone and pot-stone, 337. 

Soptux, a metal newly discovered, 659. 

Spar, ponderous, 345; common, and shining, 351; stalactitie, calcareous, 
and pearl, 352; rhombic, and dog's-tooth, 353; plated, 354; bitter, 
371; Derbyshire, 377. . 

Srarnacræ, or sheathed flowers, 275. * 

SPATICN, Spar, 351. | 

SPECIES and 8pecific characters of plants, 125. 

SPEcipric GRAvitIEs of bodies, 664. 

STALACTITES, lime, 355; common, 356. 

STALAGMITE, 358. 

STAMINA, or male organs of generation in plants, 71. 

STANNUM, Tin, 596—603. 

Steel, 571; to make, 572. 

STELLARIA, or greater chickweed, 161, 

STELLARIs, Starry Earth, 365. 

STELLATZ, or stellated plants, 290. 

STIBOM, Antimony, 625. 

STowes, 314. 

STRONTIAN, carbonat of, 346; sul phat of, 347. 

Soccivux, Amber, 524. 

SUCCULENT, or juicy plants, 277. 

$unLLs, Swine-stone, 364; crystalline, 365. 


Sulphat 
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Sulphat of soda, or Glauber's salt, 484; sulphat of potash, and ammonia, 
485; of magnesia, 486; of cobalt, nickel, and zink, 490; of copper, 
and iron, 491, 531. "a 
SULPHUR, native, 529 ; sulphuret of potash, 530; sulphur pyrites, and sul- 
. Phat of iron, 531. ; . 
SypxE14, Sydney Earth, 347. 
SYNGENESIA class of plants, 105, 118, 185. 
Talcux, Tale, 335; common, 336; muscovy, 409. 
Tallow, mineral, 498. 
TaxTALiion, Tantalite, 658; with manganese and yttria, 659. - 
Tar, mineral. 496. | 
Trum, 682; native, graphic, white, and foliated, 633. = 
TETrRADYNanta class of plants, 105, III, 171. 5 | 
3 class of 7 103, 107, 144. 
eophrastus's system of botany, 250. 
Thornton's new — of botany, 249. Fig 
Tin, 596 ; native, and sulphuret, 599; tin-spar, and stream-tin, 600; tin- 
| stone, 601. ; 
W Titanite, 654; Menachan, Iserine, and Ruthile, 655; Nigrine, 


Toadstone, 403. Topaz, 423. 3 
Tornvs, Tufa, common, and sandy, 349 stalactitic, and teakettle, 350; 
tooth, and testaceous, 351. | 

Touchstone, 446. 1 

Tourmalin, Brasilian, 419; Ceylon, 420. 

Tournefort's system of botany, 266; followed by many, 267. 

Trap basalt, 402. ; 

Trass, or Terras, 390, 391. ' 

TRExorLtTEs, Tremolite, 365. * 

Tnlaxnnta class of plants, 103, 107, 141. 5 

Turcoct x, or three-grained plants, 2886. 

Tummarx, or chree-seeded plants, 280. 

TxreerALoDEXR, or three-petälled plants, 274. 

Tripoli, a kind of clay, 388. 

Truxx, or stem, 26; duration of, 29; direction, 30; figure, investment, 

and superficies, 31 ; composition, 32; branches, 33. ' 

ToxcsTExUM, Tungsten, 649. N 

Torya, Turf, common, darry, and peat, 494; hard, 495. 

Varrevres, the fourth subdivision in the Linnæan system, 181. 

VEGETABLEs, characters of, 3; structure, 10—20; bark, and wood; 10; 
pith, II, 23, 27; sap, II, 14,19; cuticle, 13; sleep and perspiration, 
15; secretion, 18; parts, 20—92; root, 20; trunk, or stem, 26; 
branches, 33; leaves, 36—60 ; fractifications, 60; seed, 79; flower, 


84. 
cor x, or briery plants, 283. 
* VerTicnuatz, or whorled plants, 288. 
* Vitriol, 315, 489; white, 490 ; blue, and green, 491. 
Unna, or umbelled plants, 290. 
Umber, or brown ochre, 389. g 
Volcanic asbes, and sand, 390; stone, 391. | 
Uranien, Uranite, 652 ; ochre, ore, and sulphurated, 653. 
Whetstone, 392. 
Whinstone, as synonymous with basalt, 394; as a variety of trapp, 404. 
Wolfram, 649, 650. 
Zfourravs, Zeolite, 413 ; lamellar, and fibrous, 414; green, 415. 
Zixcon, Zink, 616; friable, carhonat, and oxyd, 620 z sulphuret, 621. 
Zircon, or Jargon, 444. 


* 


THE END. 


W. Lewis, Printer, Patecnoster- ro, London. 
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